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PAPERS PRESENTED IN GENERAL 
SESSIONS AT THE TWENTY-FOURTH 
ANNUAL MEETING IN PEORIA 


RESEARCH, ITS OPPORTUNITIES AND REWARDS* 
BY 
FRED R. JELLIFF 


Taking Research as including experimentation, exploration, and 
invention, one is justified, from a survey of its many activities, in 
terming it an Occupation that gives employment to tens of thousands 
while its results furnish gainful work to millions. 

Our government is, I believe, the largest single research institu- 
tion in the world. Several of its departments might be termed exten- 
sion schools for the diffusion of knowledge. The Department of 
Agriculture alone carried on last year one hundred seventeen lines 
of investigation, covering various phases of science and employing 
twenty-six thousand persons, five thousand of whom were actively 
engaged in research. In addition there were four thousand county 
agricultural, home demonstration, and club agents, four hundred super- 
visory officers, and one thousand two hundred extension specialists. 
A topographic force, a water resource branch, co-operating in thirty- 
four states, the conservation branch, all have scientific forces. C. W. 
Washburton says: “Every state in the Union has its college of agricul- 
ture and its extension service and its state agricultural department.” 
To all these the department is giving freely its stores of research infor- 
mation. Under this system every farm bureau agent becomes an 
employee of the government and every farm organization benefits. 
Another consequence is that four thousand high schools in the forty- 
eight states have departments of vocational education with an enroll- 
ment of nearly one hundred twenty-five thousand and receive the bene- 
fits of combined research. In Illinois ninety-five farm bureau advisers 
contribute their quota to sixty thousand members. 

Last year the Department of War carried on nine hundred thirty 
projects, including fifty canals and waterways. Flood control and great 
waterway projects demand the most careful and exacting study by 
army engineers. 


PE Address of the Retiring President, read before the General Session, May 8, 
[7] 





Transactions of the Illinois State Academy of Science 


The Interior Department has just established a Board of Educa- 
tion and Research for the national parks and monuments. In the 
department are such bureaus as the Reclamation and the Geological 
Survey, including large forces of scientists and employing research at 
many points. Thirty states benefited last year by the work of the 
survey and one can scarcely compute the value of the resources that 
it brought to light. 


In the Department of Commerce are four research divisions and 
through its Bureau of Standards it operates an associate plan in 
research. The bureau’s advisory committee represents fourteen national 
associations with twenty-four other groups cooperating. Ninety-six 
research associates are maintained at the bureau by forty-one separate 
organizations. In the aeronautic branch alone sixty lines of research 
were prosecuted last year. In all the activities of the bureau a large, 
thoroughly trained personnel is employed. Last year its patent office 
issued forty-five thousand two hundred forty-three patents, not includ- 
ing designs and reissues, disclosing that over forty-five thousand of our 
citizens, many of them not of college or university standing, had 
through study and concentration succeeded in creating something new 
and perhaps better than what had heretofore been used. 


RESEARCH IN ILLINOIS 


All the forty-eight states are carrying on research work. In 
Tilinois the State Museum, the Natural History Survey, the Water Sur- 
vey, the State Geological Survey, the Agricultural Department with 
its several divisions, the Department of Conservation, the Public Works 
Department with its flood relief, waterway, and road problems furnish 
fields for scientific investigation. Our Geological Survey in addition 
to its field and topographical work, has, very much to its credit, insti- 
tuted field trips for teachers. Coming from many industrial leaders 
is a request for an intensive investigation by the Survey of the mineral 
resources of Illinois, and this is something that this Academy should 
heartily approve. All these fields require men competent to undertake 
research. 


Seconding every effort of the State is our State University. The 
Agricultural Experiment Station alone, last year had two hundred 
eighty research projects under way. In Agronomy, in Railway 
Engineering—a recent achievement of which may save the railways 
$25,000,000 annually—in the sciences, and in many other lines the 
work is of a practical nature and through many publications the facts 
are given to the people. 
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Twenty-six other universities and colleges and the five Normal 
schools of Illinois are contributing their share. Chicago University has 
been an outstanding center of research and so has Northwestern and 
both have to their credit for the year a notable number of achievements. 
The aggregate of what the others have done is large. On the faculties 
of the four leading universities of the State are approximately three 
thousand instructors and they ministered last year to thirty-seven 
thousand eight hundred students. Seven hundred high schools in 
Illinois have science courses in greater or less degree, many of which 
vie with the colleges in their excellent equipment. Add to our educa- 
tional agencies, the many private citizens interested in science and the 
several scientific associations and one comes to realize that a great 
upward movement is in progress. At the last meeting of this Academy 
one hundred twenty research papers were presented representing much 
patient and painstaking original investigation. 


INDUSTRIAL RESEARCH 


As significant as any of the scientific movements of the day is that 
of Industrial Research, disclosing that our corporations are thoroughly 
aware that in it there are great possibilities. The National Council of 
Research reports that in 1920, three hundred industrial concerns had 
tesearch departments; in 1925, five hundred twenty-six; in 1927, one 
thousand; and early in 1931, one thousand six hundred twenty-five. 
Many corporations did not answer the queries; others gave only the 
heads of departments, and some added the expression “and others,” 
so that the total of twenty thousand engaged even in the research 
departments reporting is only a partial figure. Only a few of the great 
railroad companies, which maintain staffs, made returns; nor does the 
total include the laboratories of the Federal, State, or Municipal govern- 
ments, or those of educational institutions, the great scope of whose 
work we have already indicated. Holland, in his work on Industrial Ex- 
plorers, estimated that in 1928 in the industrial research laboratories 
thirty thousand were kept employed at a daily expense of $500,000. 
The Bell Telephone Company alone enrolls three thousand in its 
research activities. In 1930 approximately nine hundred were employed 
by the rubber products corporations of one city. In the various Du 
Pont industries over one thousand five hundred; in the General Elec- 
tric over one thousand three hundred; in the International Harvester 
over six hundred, in the General Motors, four hundred forty-five; in 
the Standard Oil, five hundred ; in the Westinghouse, five hundred ; and 
in the Ford plants one hundred fifty technical men, mostly chemists, 
and a large force of assistants were employed. Over two thousand 
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research directors head these departments, which are handling four 
hundred thirty different products. 

In addition the Bureau of Standards lists two hundred seventy- 
one commercial testing laboratories, and one hundred eighty-six college 
laboratories doing more or less research work. 

The National Council of Research reports one hundred seventy- 
five industrial laboratories in thirty-six Illinois cities with a personnel 
of over two thousand three hundred. In Chicago alone there are one 
hundred fifteen laboratories and they are doing a wonderful work. In 
all our states is this effort in progress. 


RESEARCH ORGANIZATIONS 


Of institutions devoted to research we have a noble group. One 
might mention the Smithsonian Institution, the Rockefeller Institute 
for Medical Research, the Franklin Institute, the Bartol Research 
Foundation, the Arkwright Research Foundation, the Carnegie Institu- 
tion carrying on forty lines of research, the National Research Council 
with a membership of accredited representatives of seventy-five national 
and technical societies, with its eleven major divisions, its fellowships, 
its careful selection of men for specific purposes, its co-operative acti- 
vities and its encouragement of a high order of ability in research, and 
the Mellon Institute with one hundred forty-two fellowships in opera- 
tion and linked with great industries. One could start with the Massa- 
chusetts Institute of Technology and go across the country to the Cali- 
fornia Institute of Technology, of late so much in the public eye, and 
find the country between dotted with research inspiring institutions. In 
medicine and surgery he would find such great hospitals as Mayos and 
John Hopkins and others of marked eminence and usefulness, the total 
number of hospitals for the country being close to six thousand seven 
hundred. 

The National Academy of Science, the American Association for 
the Advancement of Science with its membership drawn from twenty- 
five state academies and fifteen other scientific organizations, the Amer- 
ican Chemical Association with its membership of many thousands, 
and numerous other scientific organizations, some eighty in all, furnish 
incentives and opportunity for research workers while the papers and 
discussions tend to personal and public enlightment. 

In the realm of engineering and architecture there is an ever 
expanding field. The $30,000,000 bridge over the Golden Gate; the 
$120,000,000 water supply project for San Francisco; the Liberty 
Bridge across The Narrows of New York harbor; the $4,000,000 dam 
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for Seattle’s power enterprise ; the gas pipe extensions from the south- 
west to large cities; the tunnels through mountains and under rivers; 
the long subways in crowded cities ; the immense, towering blocks, like 
the Empire State Building of New York City; the great water supply 
and sanitary drainage problems; the creation and equipping of mag- 
nificent power plants; projects like the Hoover Dam; the gridironing 
of the country with hard roads; the intensive study of all construction 
material; all these and many other modern enterprises call for pre- 
liminary research and a comprehensiveness of technical knowledge 
never before equalled. The searchlight has been turned on our homes. 
We predict that one hundred years from now people will smile at our 
present day homes. Dr. Comstock announces a new method for cool- 
ing homes; windows may be omitted and electric sunlight used; there 
will be more perfect ventilation. Dr. Abbott may make sun cooking 
practical; the sun’s heat may be stored for warming homes; building 
material will be fire-proof. 


THE WorRLD, THE FIELD 


The world is the field. Last year one hundred twenty-five expedi- 
tions went from this country, including altogether a large and cour- 


ageous personnel of scientists. Great dangers and hardships attended 
many of these, as that of Byrd to the South Pole or of Andrews to the 
wilds of Asia. Their contributions to knowledge transcend estimate. 
At the same time there were scores of expeditions to parts of our own 
country under the auspices of colleges and universities. Think of 
Princeton’s eleven thousand mile geological trip! 

Among the institutions that are promoting research are the great 
museums. A dozen of these are justly famous. We are all proud of 
the record of Field’s which last year carried on some twenty-six lines 
of research and extol that of the American Museum of Natural 
History which reported thirty-four enterprises. Scores of our cities 
maintain laboratories some of which are on a large and elaborate scale. 

Also as promoters of research one must include the newspapers 
and magazines. Of great merit is the work done by the National Geo- 
graphic and a host of scientific periodicals. Impetus is given by our 
great observatories, some fourteen in number, several of which are 
provided with the largest telescopes and the most perfect equipment in 
the world. 

There is no standing still. Yale college has a gift of $500,000 for 
a research project; in Florida, Harvard is establishing a School of 
Geography ;.there is the Bamburger and Field gift of $5,000,000 for a 
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School of Research; Shedd’s beautiful aquarium in Chicago, costing 
$3,000,000 is completed; Purdue has ordered a research foundation; 
the Rockefeller Institute has a new laboratory; the Duke Forest in 
Florida is dedicated to research; Mrs. Walter Graeme Ladd creates a 
$50,000,000 foundation for medical research; Ford establishes an 
industrial university; Julius Rosenwald donates $2,000,000 to the 
Chicago Academy of Science and Industry ; Colgate adds the McGregor 
Hall of Chemistry ; Cincinnati is to have a million dollar research food 
foundation; the Cleveland Museum undertakes an arboretum; Brook- 
lyn’s Medical Center will cost $100,000,000; Scripps Institution has a 
new $120,000 Ocean Laboratory; Cornell is adding a million dollar 
Science Building; a new research building for Mellon Institute is 
announced; a $5,000,000 hospital features Northwestern’s year; a 
$2,000,000 Science Building for the University of California is com- 
pleted; Chicago University possesses two new science structures; and 
in fact last year in gifts $100,000,000 was spread among one hundred 
seventy-two universities and colleges to enlarge their opportunities of 
service. 


THE REWARDS 


I have tried to visualize the field and its opportunities. Is it worth 
the while? There are financial benefits and they are not to be despised. 
There are awards one of which—that of the Popular Science Monthly— 
carries $10,000; there are the Salem Memorial of $2,500; the $1,000 
award of the American Association for the Advancement of Science; 
and other prizes that betoken appreciation. Medals of distinction are 
bestowed. Dr. Karl Landsteiner wins the Nobel prize; Dr. C. W. 
Tombaugh achieves a British astronomical medal; Dr. Otto Folin is 
awarded the Scheele medal; Dr. J. A. L. Waddell is given the Clausen 
gold medal ; the French Academy admits Dr. J. H. Breasted. There are 
fellowships in research institutions; honors from colleges and univer- 
sities that create possibilities of greater service; there are leaves of 
absence and many grants, there are degrees that symbolize achievement 
and there are fame and grateful recognition for those who succeed. 


A GrRowING OccUPATION 


I am merely presenting a picture of a growing and ennobling 
occupation whose doors are swinging open to the nine hundred twenty 
thousand students in our approximately six hundred universities and 
colleges, to the students in the one hundred fifteen Normal schools and 
two hundred sixty junior colleges and to our several millions of high 
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school pupils. They need no longer follow Horace Greeley’s advice: 
“Go west young man, go west,” but many of them may qualify them- 
selves for research opportunities. 

We are still ignorant; the best is before us. The combination of 
brain and hand signifies advancement. Millikan says creation is con- 
stantly in progress in the infinite spaces; Hart says that a high intel- 
ligence is perceptible throughout the universe; Eddington says that 
the spiritual element in our experiences is our creative element; Boyd 
practically says that research is a creator of employment. Accomplish- 
ment is the end and reward of research. 

I hope that the time will come when our government will establish 
not merely medal rewards, but substantial money prizes to be given 
annually to Americans who have made the most noteworthy and valu- 
able research contributions, and that present limitations on the time of 
ardent research workers will be removed. 

I have reason to believe that a bill establishing such awards will 
be introduced by an Illinois member at the next session of Congress, 
and I trust that this organization will be the first to approve it, not 
from any selfish motive, but ‘as a grateful recognition of a great service 
rendered. 
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CHEMICAL MESSENGERS—A SPECIAL 
CONSIDERATION 


Those Known to Play a Direct Réle in Digestion 


BY 


A. C. Ivy 


Northwestern University Medical School, Chicago 


In the realm of physics we may look upon heat, light, sound, and 
electricity as physical messengers. They may be produced at a certain 
point and through the agency of an appropriate transmitting medium 
may be conducted to a distant point to produce an effect. In the realm 
of biology, we know that a specialized group of cells may produce a 
specific organic substance that is transmitted by the blood or lymph to 
distant cell groups or organs to produce a specific reaction in them. 
Biologists refer to this group of substances as chemical messengers. 
Technically they are referred to as internal secretions or autocoids 
(self-remedy). The glands or group of cells that form them are called 
glands of internal secretion or endocrine glands (separate within). If 
the autocoid or internal secretion has a stimulating action, it is called 
a hormone (to excite). If it has a depressing action, it is called a 
chalone (to inhibit). 

This biological concept is not old. The expression “internal secre- 
tion” was first used by Claude Bernard in 1857. He used the term to 
describe the sugar which is passed into the blood by the liver cells, 
although now we use the term in a more restricted sense. Brown- 
Sequard in 1889 was the first scientist to test out and to give an impetus 
to the idea that a’chemical messenger might be stored in a tissue and 
hence might be extractable and available as a therapeutic agent. In 
the same year V. Mering and Minkowski found that extirpation of the 
pancreas would result in experimental diabetes and were the first to 
excite the interest of physiologists in extirpation experiments, although 
Schiff in 1884 had described convulsive seizures following removal of 
the parathyroid glands and Brown-Sequard had attempted to extirpate 
the adrenals in 1856. Although much pioneer work had been done 
prior to the year 1902, it was not until this date that the terms chemical 
messenger (1902) and hormone (Starling, 1906) were coined by 
Bayliss and Starling. 

The exact mechanism by which the chemical messengers or auto- 
coids act is not known. But it is known that they regulate and govern 
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not only many different types of physiological activity but also morpho- 
logical development. Some play a vital role; others do not. 

As our information in regard to the endocrine glands increases, 
it becomes more evident that the number of active principles or internal 
secretions is greater than was formerly suspected and that an interre- 
lation exists between them. 

I shall list the effects of the anterior lobe of the hypophysis as an 
example of the diverse action that some of these glands have. Experi- 
ments on animals have shown that the.anterior lobe has the following 
Cistinct effects: (1) stimulation of growth, (2) stimulation of gonad 
development and ripening of ovarian follicles, (3) stimulation of the 
lutein cells, which prevents ovulation, (4) stimulation of metabolism 
by increasing the specific dynamic action of foods, (5) stimulation of 
the thyroid, prevents thyroid atrophy, (6) stimulation of lactation, 
(7) initiation of the bleeding of menstruation. 

Through the use of chemical methods and procedures, a number 
of these autocoids are now available for therapeutic purposes. Thy- 
roxin, the active principle of the thyroid, and epinephrine, the active 
principle of the medulla of the adrenals have been crystalized and 
synthesized. Insulin, the active principle of the islet cells of the pan- 
creas, and estrin, the active principle of the follicular fluid of the 
ovaries, have been crystalized. Oxytocin and vaso-pressin of the 
post-lobe of the hypophysis, parathormone of the parathyroids, 
emmenin of the placenta, prolan of the anterior lobe, cortin of the 
adrenal cortex, gastrin, secretin and cholecystokinin, the hormones of 
the gastro-intestinal tract, and possibly others have been sufficiently 
“purified” to use in man and animals without producing marked toxic 
reactions. 

The author and his cdlleagues have been primarily interested in 
the physiological proof of the existence of hormones related to the 
activity of the digestive organs and the chemical isolation of these 
hormones. ; 

In order to prove the existence of a hormone, it is not sufficient 
to show that an extract of a certain tissue yields a principle which 
has certain pharmacological actions. One of the other required points 
of evidence is that it must be shown that the active principle actually 
gets into the blood or lymph under physiological conditions in sufficient 
amounts to produce an effect. For this purpose a number of methods 
are available. The methods which have served us effectively in our 
work in demonstrating the existence of hormones which excite the 


digestive organs, are (1) the method of cross-circulation and (2) the 
method of transplantation. 





16 Transactions of the Illinois State Academy of Science 


I shall tell you first of our work on gastrin, the hormone that is 
concerned in causing the gastric glands to secrete. 


A number of years ago (1903) Edkins made an extract of the 
pyloric gastric mucosa which when injected into cats or dogs stimulated 
gastric secretion. He called the active principle gastrin. Subsequently . 
a number of workers showed that such an active principle could be 
extracted from a number of other tissues and even plants, a fact that 
was interpreted as discrediting the gastrin theory of Edkins. However, 
several years ago, Ivy and Farrell transplanted a small pouch of the 
stomach subcutaneously and found that when the animal was fed, the 
transplanted gastric pouch secreted acid gastric juice. This observation 
which has been confirmed by others shows that when the animal eats, 
something enters the blood which excites the gastric glands. This some- 
thing may be either the hormone gastrin or substances which the physi- 
ologist calls secretagogues and which are present in food or result from 
the digestion of food. Quite recently, however, Ivy and Kim have 
shown that a solution containing potent secretagogues may be injected 
intravenously at a timed rate without exciting gastric secretion. This 
we believe proves that the active principle circulating in the blood after 
eating is the hormone gastrin. Further, we (Sacks, Burgess, Ivy and 
Vandolah) have been working on the chemistry of gastrin and believe 
that it is histamine. This is a significant and pertinent statement, be- 
cause some have thought that the “gastrin effect” was due to histamine, 
a non-specific substance. Our experiments indicate that histamine has 
a specific relation to gastro-intestinal physiology. 

Bayliss and Starling coined the word chemical messenger and 
later Starling created the word hormone, as a result of their discovery 
of secretin. Secretin is a hormone that is produced by the mucosa of 
the upper intestine and on being carried to the pancreas by the blood 
causes it to secrete pancreatic juice. Bayliss and Starling found (1) 
that dilute acid applied to the duodenum caused the pancreas to secrete 
-even after they had attempted to sever its nerve supply, and (2) that 
extracts of the duodenal mucosa when injected would cause the pan- 
creas to secrete. They advanced what is known in the texts as the 
“secretin theory” of pancreatic secretion. Subsequently this theory 
was argued pro and con by experimentors. Several years ago, Ivy, 
Farrell, and Lueth transplanted the tail or a portion of the pancreas 
subcutaneously and found that when the animal ingested a meal the 
pancreatic transplant was stimulated to secrete. They then transplanted 
two loops of small intestine (jejunum) under the skin in an animal 
with a pancreatic transplant and found that the application of dilute 
hydrochloric acid or gastric juice to the transplanted intestine caused 
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the transplanted pancreas to secrete. This procedure ruled out a 
secretagogue action, inasmuch as acid intravenously was ineffective, 
and showed that a hormone was elaborated when the acid came into 
contact with the intestinal mucosa. Further, it has been shown that 
when the blood of a fed animal is vivi-dialyzed, an excitant of pan- 
creatic secretion is obtained in the dialysate (Lim and Necheles). We 
have shown recently that the “specific pancreatic secretin” of duodenal 
mucosa is not present in other tissues, and have been able to concen- 
trate secretin so that 0.1 milligram injected intravenously will cause 
the pancreas to secrete. 

We (Ivy and Oldberg) next directed our attention to the gall 
bladder. We were impressed by the facts (1) that fat stimulated the 
pancreas to secrete, (2) that fat caused the gall bladder to evacuate, 
and (3) that bile played an important role in the digestion and absorp- 
tion of fat. The correlation of these facts suggested that fatty acids 
caused secretin to be formed as was already known, and that the 
secretin formed not only caused the pancreas to secrete but also caused 
the gall bladder to contract. We tested out this theory and found that 
the gall bladder is caused to contract and evacuate by a hormone closely 
related to secretin, but as we now believe, not identical with it. We 
have named this hormone cholecystokinin. 

We have shown that when the gall bladder is connected to an 
apparatus for recording intra-gall bladder pressure, an injection of 
cholecystokinin will cause the gall bladder to contract, increasing the 
pressure from 1 to 11 centimeters of bile pressure. When several injec- 
tions are made at ten minute intervals, the pressure within the gall 
bladder may rise as high as 26 centimeters of bile pressure. It has also 
been shown that when the gall bladder is filled with an x-ray opaque 
material such as iodized oil, Gr is “visualized” with tetraiodophenolph- 
thalein (Graham-Cole), an injection of cholecystokinin at ten minute 
intervals will cause evacuation of the gall bladder. By cross-circulating 
two dogs (i. e., so that the blood of one dog mixed with the blood of 
the other) it was found that the introduction of dilute acid into the 
duodenum of one dog caused this dog’s gall bladder to contract within 
two minutes and the gall bladder of the other to contract from six to 
ten minutes later. Finally, we have been able to concentrate or “purify” 
cholecystokinin to the extent that 1 milligram of the dry powder will 
cause a contration of the gall bladder. Cholecystokinin is effective in 
man, but no more effective than egg-yolk and cream taken by mouth. 
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CONTRIBUTIONS OF THE PHYSICAL SCIENCES TO 
HUMAN WELFARE* 


BY 


Cuartes T. Knipe 
University of Illinois, Urbana 


I wish to address myself to the high school students attending 
the Junior Science Section on the general topic: Contributions of the 
Physical Sciences to Human Welfare. 

You will at once agree with me that this is, in a considerable sense, 
a mechanical age—an age of machines. You accept our wonderful 
labor-saving machines, our rapid transit, our practically instantaneous 
radio communication, our innumerable electrical devices; you accept 
all these and more, I dare say, as essentials to your very existence and 
happiness. You are not particularly excited by the radio. From your 
standpoint it has always been with us. Similarly, as far as you are 
concerned, electricity itself with its many applications has always been 
with you. And the automobile, how commonplace it is! Most of you 
do not realize that your parents and grandparents scarcely drove more 
than twenty-five miles in one day, and that their radius of visiting 
(by horse and buggy) scarcely ever exceeded forty miles. Compare 
this with driving four hundred to five hundred miles by auto between 
sunrise and sunset! And with a touring radius limited only by the 
confines of this continent! Most of you have never had a pair of 
reins in your hands. A three hundred dollar team of fine Percheron 
draft horses excites your interest, while a five thousand dollar automo- 
bile passes unnoticed. What brought about this wonderful change in 
our manner of locomotion? It was the result of scientific inquiry, 
whether that has been in the university, in the: factory, or on the farm. 
It was the application of the principles of physics and chemistry to the 
perfection of our methods of travel in response to the general present- 
day speeding up of human activities. The application of the principles 
of physics in the development of the automobile unit as a whole, 
and of chemistry in the extraction of the high test gasolines that are 
so efficiently used as fuels. By the combined efforts of the mechanical 
and chemical engineers (we call their work applied science) an auto 
weighing one ton may readily be transported a distance of twenty-five 
miles on one gallon of gasoline. Fifteen or twenty years ago the dis- 


* Read before the Junior Section of the Illinois State Academy of Science, 
May 8, 1931. 
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tance was but half of this. Through further research the distance may 
reach fifty miles per gallon. 


Thinking seriously of the wonderful mechanism located under the 
hood, sensitive to the slightest touch of the hand, yet powerful in ex- 
tent to the combined efforts of twenty-five to fifty horses—there is the 
carburetor unerring in supplying the fuel in just the right mixture, the 
engine itself with its cycles of compression, the ignition supplied by a 
storage battery which really is the very heart of the whole contrivance, 
the generator, the clutch, the transmission, the differential, the electric 
starter, the oiling system, the radiator, fan, speedometer, lights, steer- 
ing device, horn, and, possibly as important as any in preventing acci- 
dents, a full set of brakes. In short, we have in the modern automobile 
a power plant designed for continuous service and rough usage, 
designed to be driven by people who have no knowledge of the factors 
involved, yet which will give service for weeks and months without 
attention from the owner other than supplying oil and fuel. 

Such results did not come by chance. Each mechanical part, every 
principle involved, and the perfect functioning of the whole as a unit 
are the result of years of scientific investigations—in fact are the result 
of everything that has gone before for at least one hundred years. Take 
for instance the part that electricity plays in the automobile. If it were 
not for electricity the automobile would be next to impossible. How 
would the compressed gas in the engine cylinders be exploded except 
by the electric spark? How would the engine be started except by 
the motor driven in turn by the current drawn from the storage bat- 
tery? And further how would the storage battery be replenished 
(charged) except by a dynamo generating the charging current? 

We thus see that the autg is very much dependent on an electric 
current, but whence electricity, and what is it? To discuss this takes 
us back three or more generations, back to the first half of the nine- 
teenth century and further, to the time of Faraday in England, and to 
Franklin and Henry in America. Before this, electricity was the 
mystery of the ages. Trees were rent asunder by the lightning and 
the thunder rolled, but no one knew aught of its source, nature, or 
possible utility to man. Benjamin Franklin was the first to show that 
lightning and the electric spark that one gets when stroking a cat’s 
back are one and the same thing, differing only in intensity. The 
Italian physicist, Volta, was the first to demonstrate that the electric 
current that results when certain metals are placed in a chemical solu- 
tion is the same as the lightning bolt or the spark that may be had by 
stroking cat fur. 
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Let us look still more closely into the general subject of electricity, 
this wonderful entity that is so much used in this electro-mechanical 
age, the manifestations and uses of which we accept in such a matter- 

.of-fact way. The present advance in electricity and in electrical dis- 

charges dates back only about thirty-five or forty years. Sir J. J. 
Thomson, of the Cavendish Laboratory, Cambridge, England, was the 
pioneer investigator in the discharge of electricity through gases. 
Examples of such discharges are the many neon signs that one sees on 
business streets. He identified the electron as a distinct entity, having 
a negative charge of electricity, and present in all matter. He showed 
that these electrons may be made to flow through a wire by connecting 
that wire to a battery or dynamo. Thus the electron in motion consti- 
tutes an electric current. By rubbing an ebonite rod with cat fur elec- 
trons are separated out and remain on the rod giving it a negative 
charge, while at the same time the same number of electrons leave the 
cat fur. This absence of electrons in a body leaves it with a positive 
charge. The interaction between positive and negative charges is nicely 
shown with an ordinary gold-leaf electroscope. 

Twenty-five years ago Thomson stated that “we know more nearly 
what electricity is from the study of the current flowing through gases 
than from its flow through solids or through liquids.” Great advances 
have been made since that time, and it may now be stated that we are 
beginning to know vaguely what electricity is though many enigmas 
remain to be solved. We know much regarding its properties and the 
laws governing its flow. We can construct electrical circuits and pre- 
dict the resultant current flowing under given conditions, we can design 
dynamos and transformers that will give you exactly 110 volts at your 
lamp sockets. We can do all these and more, but at bottom we do not 
know the why and wherefore of electricity itself. 

The smallest charge of electricity, as stated above, is the electron. 
Its mass is very small, about 1/1800 that of the hydrogen atom. Each 
atom of hydrogen has associated with it one, and only one, electron. If 
the electron is taken away we no longer have a hydrogen atom but 
an entity carrying a positive charge. This entity is styled a proton. 
Sir Ernest Rutherford, also of the Cavendish Laboratory, was the 
first to discover its dimensions and density. The proton is a hard 
nucleus—but of what? That is the question. It has ponderable mass. 
It, like the electron, has a charge except that it is positive. These two 
charges are equal but opposite in sign. Each taken by itself would 
behave like a charged pith ball. If we allow one proton to unite with 
one electron we have an uncharged (or neutral) atom called an atom 
of hydrogen, the first in our series of the ninety-three known elements. 
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These electrons and protons are building stones. These two entities 
in various combinations make up everything that we see about us, be 
that living matter or inert objects. 


I have traced hurriedly and in rather rambling fashion one out- 
standing development—the automobile—in this mechanical age, and 
called attention to the part that electricity plays in the finished machine, 
dwelling for a moment on the why and wherefore of electricity itself. 
The above is but one of many important developments that may be 
traced down to the present time. Possibly more wonderful in its speed 
of development is the general subject of radio communication. The 
mathematical theory predicting electromagnetic waves was made by 
Maxwell, an English physicist, in 1865. The experimental verification 
of this theory was made by Heinrich Hertz, a German physicist, in 
1888. Wireless telegraphy became a means of communication in the 
late nineties, and radio, as we know it now, became a fact with the 
invention of the three-electrode tube in 1907. Since then the develop- 
ment was rapid resulting in the talking movies and radio television 
installations of today in which the photo-electric cell plays such an 
important part. 

Other lines are equally important and their historical development 
equally fascinating. 

It is worthwhile to note the intense interest that has sprung up 
and is continuing in science throughout this country and throughout 
the world. Universities everywhere are active in research, even the 
colleges and some of the larger high schools have caught the “spirit of 
inquiry.” It is significant that the industries have long ago abandoned 
the rule of thumb method and now have large research staffs in their 
employ. Some of our larger electrical corporations employ research 
experts with the express understanding that they are free to pursue 
any project in pure or applied science that may be of interest to them, 
knowing full well that sooner or later the investigation under way will 
result in some practical applications of benefit to mankind. 

An indication of how the spirit of inquiry has pervaded public 
and private institutions and also the industries is afforded by reference 
to the present (May, 1931) program offered by the American Physical 
Society at its Washington, D. C., meeting, in which appeared no less 
than one hundred sixty abstracts of researches either finished or under 
way. And this does not represent the work of the year. This society 
holds four other meetings, averaging about fifty papers each, making 


thus an output of some three hundred fifty papers for the school year 
of 1930-31. 
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Nor is this the end. The activity at the present time is quite in 
contrast to a prediction made in the late nineties by a distinguished 
physicist and electrical engineer when he said that all of the important 
discoveries had been made and it only remains for us to seek greater 
refinement in the measurements already made. Nothing could have 
been farther from the truth. No one man, or set of men, can predict 
what the future holds for us. Certainly one should confidently expect 
the contributions during the next thirty years to be quite as outstanding 
as those in the three decades just passed. You students entering upon 
your college courses have a golden opportunity. The spirit of inquiry 
may not lead to riches, but I dare say if pursued with devotion it will 
lead to happiness that riches cannot buy. 


I should feel remiss if I did not call attention to the Century of 
Progress Exposition that is to be held in Chicago in 1933. As the 
name implies, this will be a fair setting forth the progress made in 
all lines of human endeavor during the past century. The Directors 
decided early that this Exposition should be given the scientific ap- 
proach. To that end they appealed to the National Research Council 
for a policy. This body in turn appointed 40 chairmen, leaders in their 
divisions, to head 40 committees of ten members each, all committees 
to serve in an advisory capacity to the fair officials. Of these about 
10 represent the pure sciences, and the rest the applied sciences. Each 
committee was instructed to plan a suitable exhibit based on the scien- 
tific approach. The committee on physics did its work in the fall of 
1929 and early 1930. 





Note: The following experiments were performed as the closing 
part of the lecture. 


High frequency high potential generator, small set. 
Simple discharge tube. 


Positive ray tube (with fixed vacuum). 
Electrodeless discharges— 

a) Neon bulb. 

b) Hydrogen bulb. 

c) Mercury vapor toroid. 

d) Combination of (a) and (c). 
Mercury vapor tube (pith balls). 
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Minutes of the Council Meetings 


MINUTES OF MEETINGS OF THE 
1931-1932 COUNCIL 


First MEETING 


The first meeting of the new Council was called to order by Vice 
President Baker at 8:10 a. m., May 9, 1931, in a conference room in 
the Hotel Pére Marquette, Peoria. President Cole, M. M. Leighton, 
and A. S. Coggeshall were absent. Past Secretary F. M. Fryxell was 
also present. 

The Secretary read letters from Earl S. Ward, Convention Secre- 
tary, Danville Chamber of Commerce, and John E. Wakely, Principal 
of Danville High School, extending an invitation to the Illinois State 
Academy of Science to hold its next annual meeting (the twenty-fifth) 
in Danville. Mr. Ward and Mr. Frank Gough of the Convention 
Committee of the Danville Chamber of Commerce appeared personally 
to present this invitation, and explained the facilities for the meetings 
and possible arrangements for field trips at Danville. In the absence 
of President Cole it was voted that the invitation be placed on file to 
be considered at the next Council meeting. 

A letter was presented to the Council by Arthur Epstein, Chair- 
man of the Local Committee for the Peoria meeting, requesting that 
his resignation be accepted as Chairman of the Committee on Member- 
ship, because of the lack of time to devote to this task. It was voted 
that Mr. Epstein’s resignation be accepted, and that he should continue 
as a member of this committee. Mr. Don Carroll was elected Chair- 
man of the Cgmmittee on Membership to replace Mr. Epstein. 

The Committee on Ecological Survey and the Committee on Con- 
servation were retained for the year 1931-32. The Committee on 
Legislation and Finance was continued, with the exception that the 
Secretary was substituted for H. C. Cowles. The election of the Com- 
mittee on High School Science Clubs was deferred until the next 
meeting of the Council. L. J. Thomas was elected to serve as the third 
member of the Committee on Publications. The Committee on State 
Hall of Fame was retained. A.C. Walton was re-elected delegate to 
the American Association for the Advancement of Science. The ap- 
pointment of a delegate to the Conservation Council of Chicago was 
deferred until the next meeting of the Council. 

Miss Dorothy Rose of the State Geological Survey was elected 
to serve as Editor for the year 1931-32, with an honorarium of $150.00 
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It was voted that the material to be included in Number 4 of 
Volume 23 shall be decided by the Committee on Publications. 

The question of the preparation of memorial articles summarizing 
the life and scientific work of two outstanding members of the Acad- 
emy who had died within the last year, A. R. Crook and C. W. 
Andrews, was deferred until the next meeting. 

The Secretary was instructed to notify all new members of their 
election, and to have printed a large number of notification blanks. 

It was voted that the Secretary receive an honorarium of $150, 
and that he be ordered to obtain the necessary stationery and supplies, 
not to exceed $100, before the next meeting of the Council. 

The meeting adjourned at 9:00 a. m. 

(Signed) H. R. Wantess, Secretary 


SEcoND MEETING 


The second meeting of the Council was called to order at 1:30 
p. m., June 1, 1931, at the University Club, Urbana, with President 
Cole in the chair. The members present were F. C. Baker, G. D. 
Fuller, F. R. Jelliff, M. M. Leighton, and H. R. Wanless. 

The Secretary was requested to write Mr. Williamson, State 
Printer, concerning his connection with the Illinois Junior Science 
magazine, for the information of the council. Action on a bill presented 
to the Academy for the publication of this magazine was postponed 
until the next meeting of the Council. 

Mr. Jelliff read a letter from Mr. Williamson relative to the cost 
of publication of Volume 23 of the Transactions of the Academy. 
The bills amount to $1570.82 for publication and $521.47 for cuts used. 
The total, $2098.29, for the publication of Nos. 1 and 3 of the volume 
exceeds by $348.29 the allowance of $1750.00 made for the publication 
of the entire volume. This increased cost was due to the type of 
paper used, an increase in the cost of cuts over the estimate, and in- 
crease of 114 pages over the estimate. Mr. Jelliff stated that he 
would correspond with Mr. Walsh relative to the payment of the 
amount in excess of the allowance. It was voted that the Council 
authorize the payment of whatever balance there may be for the print- 
ing of the Transactions in case the Department of Registration and 
Education will not take this over. 

It was voted that the Publications Committee issue a memorandum 
to the Editor, describing her duties, and that the Editor be authorized 
to make necessary expenditures, not to exceed $65.00, as outlined in 
her letter of June Ist. 
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It was voted that the Librarian be notified of his duties. 

It was voted that the Council authorize the publication of the 
papers composing the symposium of the Economics Section as a bulle- 
tin of the State Water Survey, providing that the editing is done by 
the Editor of the Transactions of the Academy and final proof approved 
by the Editor, and that the Bulletin of the Water Survey shall say 
that the papers were presented before the State Academy and included 
in the Transactions. The Committee on Publications was requested 
to investigate the possibility of arranging this Water Survey Bulletin 
so that the size of printed page, style of type and stock shall conform 
with those to be used in the Transactions, and that the type pages be 
held until the Transactions of the Academy are ready to be printed, 
and that the two be printed by the same printer. If these things can 
be arranged the Water Survey is to pay the cost of composition, and 
the Academy to pay for the changes of running headings of the pages. 

It was voted that the Committee on Publications prepare rules 
governing the number of cuts to be allowed per article in the Transac- 
tions, without extra payment by the author. It was voted that the cost 
of the cuts should not exceed the equivalent in cost of two pages of 
half tones, including the additional cost of pages used with zinc 
etchings. 


The question of establishing a policy regarding the publication of 
papers dealing with problems not relating to Illinois was discussed, but 
no action was taken. ~ 


The Secretary was requested to take up with the State Printer the 
possibility of preparing a contract between the State Printer and indi- 
vidual authors for the cost of reprints from the Transactions, so that 
the collection of money for reprints would not have to be made by the 
Treasurer. The Secretary, was requested to consult with the Editor 
about this matter. 

The President appointed the following committee to codify the 
acts and practices of the Council for the information of future officers: 
L. C. Thomas, Chairman, F. C. Baker, and the Secretary. 

The following were chosen as the Committee on High School Sci- 
ence Clubs: Mabel Spencer, Chairman, Paul Houdek, S. Aleta Mc- 
Evoy (Chairman of Junior Section of the Academy), L. C. Thomas, 
T. H. Wilson, and Louis A. Astell, Advisory member. 

Mr. V. O. Graham was appointed delegate to the Conservation 
Council of Chicago. 

It was agreed that Mr. Don Carroll should continue to serve as 
Chairman of the Membership Committee until the next council meet- 
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ing, when he might be relieved if his other duties would not permit his 
continuing this work. 

It was voted that the Council authorize the University of Chicago 
as the meeting place for the 1932 meeting, to be held late in April or 
early in May, providing arrangements for this can be made by the 
President. A.C. Noé was elected Vice-President and ex-officio Chair- 
man of the Local Committee in charge of arrangements for the next 
annual meeting. 

The Council decided to ask William D. MacMillan, H. C. Cowles, 
and U. S. Grant to prepare brief memorial articles summarizing the 
life and scientific work of A. A. Michelson, C. W. Andrews, and A. R. 
Crook. 

The Committee on Publications was authorized to see that the date 
of mailing be placed on the title page of the Transactions. 

C. A. Shull was appointed Chairman of the botany Section and G. 
Thomas Hull was appointed Chairman of the Section on Medicine and 
Public Health for the next meeting. 

The Secretary was authorized to consult with Dean H. W. Mum- 
ford about the desirability of establishing a section on Agriculture for 
the coming year. 

The Council authorized the establishment of a Section on 
Anthropology for the next annual meeting. A. R. Kelly was appointed 
Chairman of this section. 

The Secretary was authorized to consult with the Committee ap- 
pointed by the Economics Section at the Peoria meeting to organize 
this section for the next annual meeting. 


The Secretary was authorized to employ stenographic help when 
necessary. 


A proposal for an amendment to the Constitution changing the 
membership of the Council by the addition of the Secretary of the 
preceding year was deferred until the next meeting of the Council. 
A proposal to plan the place of meeting and the subject of the general 
program for a number of years in advance was discussed, but no action 
was taken upon it. 


The meeting was adjourned at 4:45 p. m. 


(Signed) Harotp R. Wan tess, Secretary 
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CLEMENT W. ANDREWS 
1858-1930 


Dr. Clement W. Andrews, for many years the librarian of the 
John Crerar Library in Chicago, was born in Salem, Massachusetts in 
1858, and was a representative of an old and distinguished New Eng- 
land family. He was educated in the Boston Latin School, and later 
at Harvard University, securing the A. B. degree in 1879 and the 
A. M. degree in 1880. The honorary degree of LL. D. was conferred 
on him by Northwestern University in 1911. 


Upon graduating from Harvard University, Mr. Andrews carried 
on chemical research in various laboratories. In 1883 he was appointed 
instructor in chemistry in the Massachusetts Institute of Technology. 


He served in this capacity until 1895, when he was called to Chicago 
to give his services to the Crerar Library. While at the Massachusetts 
Institute of Technology he also served as librarian, and thus became 
well fitted to assume the duties which fell to him in Chicago. 


Under the direction of Dr. Andrews the John Crerar Library was 
built up from nothing in 1895 to 500,000 volumes. To Dr. Andrews 
mainly is due the distinguished position which the John Crerar Library 
holds in the scientific world. Dr. Andrews had great ability not only 
as a librarian but as an organizer of a scientific library. He built up 
the Crerar Library along lines which are likely to be followed for a 
long time in the future. On account of ill health Dr. Andrews retired 
in 1928, becoming Emeritus Librarian. He died November 20th, 1930. 


Henry C. Cow es. 
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ALJA ROBINSON CROOK 
1864-1930 

Dr. A. R. Crook was born in Circleville, Ohio, June 17, 1864. He 
graduated from Ohio Wesleyan University in 1887. After graduation 
he held the position of superintendent of schools at Mt. Carmel, Ohio, 
from 1887 until 1889. From 1889 until 1892 he spent much time 
abroad continuing his scientific studies in the British Museum, at 
the Jardin des Plantes, the University of Ziirich, and the University of 
Munich. He received the degree of Doctor of Philosophy at the 
University of Munich, his thesis being entitled “Ueber einige Fossile 
Knochenfische aus der Mittleren Kreide von Kansas.” It was pub- 
lished in Paleontographica in 1892. 

On his return Dr. Crook served one year as professor of natural 
history at Wheaton College, Wheaton, Illinois. In 1893 he was called 
to Northwestern University as professor of minerology and petrology, 
the title being changed later to professor of minerology and economic 
geology. 

In the summer of 1906 Dr. Crook was appointed Curator of the 
State Museum of Illinois, which was then housed in a room of the 
State Arsenal. Under his direction the museum expanded very rapidly, 
and now occupies a large part of the space in the fine new Centennial 
Building on the Capitol grounds. From 1917 on Dr. Crook served as 
Chief of the State Museum Division of the Department of Education. 

Dr. Crook was the author of numerous publications. One of the 
most important of these is his “Guide to Mineral Collections of the 
Illinois State Museum,” which is one of the finest books of its kind and 
is a standard reference work in museums. 

Dr. Crook wa§ one of the leaders in the foundation of the Illinois 
State Academy of Science in 1908. More than almost anyone else, 
his labor made possible the development of this organization to its 
present place and power in the State. He was its first secretary and 
he held this position, which is easily the most important one in the 
Academy, from the time of its foundation until 1910, and also again 
at a later date. He was fittingly honored with the presidency of the 
Academy, for which he had done so much, in 1914; and he was the very 
efficient librarian of the Academy from 1915 until his death, May 30, 
1930. The Academy can never forget the important work he did in its 
establishment and its carrying on in later years. It is fitting that a heart 
felt tribute should be given his memory. 

Henry C. Cow es. 
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ALBERT A. MICHELSON 
1852-1931 


Professor Albert A. Michelson, head of the Department of Physics 
at the University of Chicago since 1892, died May 8, 1931. 


He was born in Strenlo, Germany, December 19, 1852, and was 
brought to the United States when about two years old. He entered 
the United States Naval Academy at Annapolis in 1869, was graduated 
in 1873, served as midshipman in the navy for two years and instruc- 
tor in physics and chemistry in the Naval Academy from 1875 to 1879. 
The next year was spent in the Nautical Almanac Office in Washington, 
followed by two years of study at the Collége de France and the uni- 
versities of Heidelburg and Berlin. For three years he was professor 
of physics at Case University and became professor and head of the 
Department of Physics at the University of Chicago in 1892. 

Professor Michelson’s great contributions to physics were in the 
field of experimental optics. He began work on the determination of 
the velocity of light while at the Naval Academy, continued it at Cleve- 
land, and took up the problem again in 1924 at the Mount Wilson Ob- 
servatory as research associate of the Carnegie Institute of Washing- 
ton. There he was last engaged on a measurment of the velocity of 
light in a vacuum tube three feet in diameter and a mile long. The 
success of the experiment was assured at the time of his death. 

Professor Michelson developed a special form of the interfero- 
meter which he used in measuring the diameter of celestial bodies, and 
with Professor Morley of Cleveland he attempted to measure the speed 
of the earth through space. The negative result of this experiment 
gave rise to the Einstein theory of relativity. 

Professor Michelson published about seventy-five scientific papers. 
He received most of the honors which come to a-scientific man—mem- 
bership in scientific societies, honorary degrees, and medals for scien- 
tific work—yet his interests were varied as shown by his proficiency in 
tennis, billiards, bridge, chess, sketching, and with the violin. 


It is not always that a man of Professor Michelson’s genius is 
granted so liberal a span of life; for this his friends and the scientific 
world must feel profound gratitude. New theories in physics will come 
and go, but his contributions of exact quantitave measurements have 
become a part of the science and will be an example and an inspiration 
to future generations of physicists. 


Henry G. GALE. 
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CONSTITUTION AND BY-LAWS 


OF THE 
ILLINOIS STATE ACADEMY OF SCIENCE 


CONSTITUTION 


ARTICLE I. NAME 


This Society shall be known as THE ILLINOIS STATE ACADEMY OF SOIENCE. 


ARTICLE II. OBgEcTS 


The objects of the Academy shall be the promotion of scientific research, 
the diffusion of scientific knowledge and scientific spirit, and the unification 
of the science interests of the State. 


ARTICLE III. MEMBERS 


The membership of the Academy shall consist of two classes as follows: 
National Members and Local Members. 

National Members shall be those who are members also of the American 
Association for the Advancement of Science. 

Local Members shall be those who are members of the local Academy 
only. Each member, except life members of the Academy, shall pay an ad- 
mission fee of one dollar and an annual assessment of one dollar. 

Both national members and local members may be either Life Members, 
Active Members, or Non-resident Members. 

Life Members shall be national or local members who have paid fees to 
the Academy to the amount of twenty dollars at one time or complete pay- 
ments before the annual meeting of 1928. The dues from such a source are 
to be placed as a permanent fund and only the income is to be used. 

Active Members shall be national or local members who reside in the 
State of Illinois. 

Non-resident Members shall be active members or life members who have 
removed from the State of Illinois. Their duties and privileges shall be the 
same as active members except that they may not hold office. 

Charter Members are those who attended the organization meeting in 
1908, signed the constitution, and paid dues for that year. 

For election to any class of membership, the candidate’s name must be 
proposed by two members, be approved by a majority of the committee on 
membership, and receive the assent of three-fourths of the members voting. 


ARTICLE IV. OFFICERS 


The officers of the Academy shall consist of a President, a First Vice- 
President, a Second Vice-President, a Secretary, a Treasurer, a Librarian, 
and an Editor. These officers, with the exception of the Second Vice-Presi- 
dent, the Librarian, and the Editor, shall be chosen by ballot at the annual 
meeting and shall hold office for one year or until their successors qualify. 


























Constitution and By-Laws 


The Second Vice-President, who may be a resident of the town in which 
the next annual meeting is to be held, may be appointed by the Council each 
year when the next meeting place shall have been decided upon, in order 
that he may serve as ex-officio chairman of the Committee on Local Arrange- 
ments. 

The Chief of the State Museum Division of the Department of Registra- 
tion and Education of the State of Illinois shall be the Librarian of the 
Academy. 

The Editor shall be selected by the Council upon the recommendation 01 
the Committee on Publication. 

The above officers shall perform the duties usually pertaining to their 
respective offices. 

It shall be one of the duties of the President to prepare an address 
which shall be delivered before the Academy at the annual meeting at which 
his term of office expires. 

The Librarian shall have charge of all the books, collections, and ma- 
terial property belonging to the Academy. 

The Editor, under the direction of the Committee on Publication, shall 
have entire charge of the editing and printing of the annual volume of the 
Transactions and also of such other papers as the Committee on Publication 
shall deem advisable. 


ARTICLE V. CoUNCIL 


The Council shall consist of the President, First Vice-President, Second 
Vice-President, Secretary, Treasurer, Librarian, the retiring president and 
his immediate predecessor. To the Council shall be entrusted the manage- 
ment of the affairs of the Academy during the intervals between regular 
meetings. 

At the Annual Meetings the presiding officer of each of the affiliated 
scientic societies of the State shall meet with the Academy Council for the 
discussion of policies. 


ARTICLE VI. STANDING COMMITTEES 


. The Standing Committees of the Academy shall be a Committee on Pub- 
lication, a Committee on Membership, and a Committee on Affiliation and 
such other committees as the Academy shall from time to time deem de- 
sirable. 

The Committee on Publication shall consist of the President, the Secre- 
tary and a third member chosen annually by the Academy. 

The committees on Membership and Affiliation shall each consist of five 
members chosen annually by the Academy. 


’  ArtIcLe VII. MEETINGS 


The regular meetings of the Academy shall be held at such time and 
place as the Council may designate. Special meetings may be called by the 
Council, and shall be called upon written request of twenty members. 


ARTICLE VIII. PUBLICATIONS 


The regular publications of the Academy shall include the Transactions 
of the Academy and such papers as are deemed suitable by the Committee 
on Publication. 

All paid up members shall receive gratis the current publication of the 
Academy. 


ARTICLE IX. AFFILIATION 


The Academy may enter into such relations of affiliation with other 
organizations of appropriate character as may be recommended by the 
Council, and may be ordered by a three-fourths vote of the members present 
at any regular meeting. 
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ARTICLE X. AMENDMENTS 


This constitution may be amended by a three-fourths vote of the mem- 
bership present at an annual meeting, provided that notice of the desired 


change has been sent by the Secretary to all members at least twenty days 
before such meeting. 


BY-LAWS 


I. The following shall be the regular order of business: 


Call to order. 

Reports of officers. 

Reports of standing committees. 
Election of members. 

Reports of special committees. 
Appointment of special committees. 
Unfinished business. 

New business. 

Election of officers. 

Program. 

Adjournment. 
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II. No meeting of the Academy shall be held without thirty days 
previous notice by the Secretary to all members. 


III. Fifteen members shall constitute a quorum of the Academy. A ma- 
jority of the Council shall constitute a quorum of the Council. 


IV. No bill against the Academy shall be paid without an order signed 
by the President and the Secretary. 


V. Members who shall allow their dues to remain unpaid for three 
years, having been annually notified of their arrearage by the Treasurer, shall 
have their names stricken from the roll. 


VI. The Librarian shall have charge of the distribution, sale, and ex- 
change of the published Transactions of the Academy, under such restrictions 
as may be imposed by the Council. 


VII. The presiding officer shall at each annual meeting appoint a com- 


mittee of three who shall examine and report in writing upon the account of 
the Treasurer. 


VIII. No paper shall be entitled to a place on the program unless the 
manuscript or an abstract of the same shall have been previously delivered 
to the Secretary. No paper shall be presented at any meeting, by any person 
other than the author, except on vote of the members present at such meet- 
ing. No paper shall be published unless the manuscript be handed to the 
Secretary within thirty days after the Annual meeting. All papers are 
limited to twenty pages, additional pages are to be paid for by the author. 
Except by invitation of the Council, no paper may be accepted for the pro- 


gram unless the author is a member of the Academy or an applicant for 
membership. 


IX. The Secretary and the Treasurer shall have their expenses paid 
from the Treasury of the Academy while attending council meetings and 
annual meetings. Other members of the Council may have their expenses 


paid while attending meetings of the Council, other than those in connection 
with annual meetings. 


X. These by-laws may be suspended by a three-fourths vote of the mem- 
bership present at any regular meeting. 































Constitution and By-Laws of the Junior Section 


CONSTITUTION AND BY-LAWS 


JUNIOR SECTION 
OF THE 


ILLINOIS STATE ACADEMY OF SCIENCE 


CONSTITUTION 


ArTICLE I. NAME 


This organization shall be known as the Junior Section of the Illinois 
State Academy of Science. 


ARTICLE II. OBJECTS 


The object of this organization shall be to create and foster the best in- 
terest of science together with the spirit of American democracy through 
scientific, moral, and social activities in the various high schools and com- 
munities of the state. 


ARTICLE III. MEMBERSHIP 


The membership shall consist of the active members of the various 
scientific clubs affiliated with the Illinois State Academy of Science, under 
the rules and regulations prescribed by the latter Society. 


ARTICLE IV. DELEGATES 


-The number of degelates from each club shall be the same regardless of 
the size of the club. 

This number of delegates will be determined annually by the Governing 
Committee as prescribed in Article VI below. 

Only the official delegates of the various clubs shall vote on the matters 
representing the official business of the organization. 

These provisions shall not be construed as barring additional guests 
from the several clubs as far as accommodations can be provided. 


+ ARTICLES V. OFFICERS 


The officers of the Junior Section of the Illinois State Academy of Sci- 
ence shall consist of a President, a Vice-President, a Secretary, and a 
Treasurer. : 

These officers shall be elected by the delegates from the several clubs 
represented at the regular annual meetings of the organization. 

The above officers shall perform the duties usually pertaining to their 
respective offices. 


ARTICLE VI. GOVERNING COMMITTEE 


The Governing Committee shall consist of the chairman of the Section of 
the Illinois State Academy of Science designated as “High School Science 
war together with such other members as may.-be elected by the Junior 

ection. 

This committee shall in turn be governed through the Council of the 
Illinois State Academy of Science, through constitution and by-laws of the 
latter society in-so-far as they may involve the activities of the Junior Sec- 
tion of the, Illinois State Academy of Science. 
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ARTICLE VII. LIMITATION OF EXPENSES 





No bills in excess of $5.00 shall be incurred by the Junior Section with- 
out the authorization of the Council of the State Academy. 


ArTICLE VIII. Brits 


No bill against the Junior Section of the Illinois State Academy Of 
Science shall be paid without an order endorsed by the President, Secre- 
tary, and Treasurer of the Illinois State Academy of Science and the chair- 
man of the Governing Committee of the Junior Section. 


ARTICLE IX. MEETINGS 


The regular meeting of the Junior Section of the Illinois State Academy 
of Science shall be held at such time and at such place as the Council of the 
Illinois State Academy of Science may designate. Special meetings may be 
called by the chairman of the Governing Committee, by written notice to the 
several members of the said committee. 


ARTICLE X. AFFILIATION 


Affiliation of the various clubs with the Illinois State Academy of Science 
shall obtain in the manner prescribed by that Society. 


ARTICLE XI. Dues AND SPECIAL ASSESSMENTS 


Dues and special assessments in addition to the fees for affiliation above, 
may be made by the Governing Committee, providing such levies are in keep- 
ing with the provisions of Articles VII and VIII above. 


ARTICLE XII. AMENDMENTS 


This constitution may be amended by a three-fourths vote of the official 
delegates present at an annual meeting, and subject to ratification of the 
Council, provided that notice of the desired change has been sent to the 
chairman of the Governing Committee and to the Secretaries of the State 
Academy and the Junior Section of the Illinois State Academy of Science at 
least twenty days before such meeting. 


BY-LAWS 


I. The following shall be the regular order of business: 
1. Call to order. 


2. Reports of officers. 

3. Reports of standing committees. 

4. Election of members; i. e., recognition of new clubs affiliated 
with the Academy, etc. 

5. Reports of special committees. 

6. Appointment of special committees. 

7. Unfinished business. 

8. New business; roll call of clubs for reports of outstanding 
activity. 

9. Election of officers. 

10. Program. 


11. Adjournment. 


II. The Chairman of the High School Section shall at each annual 
meeting appoint a committee of three who shall examine and report in writ- 
ing upon the account of the Treasurer. 


III. These by-laws may be suspended by a three-fourths vote of the 
official delegates present. 


















































Past Officers of the Academy, 1907-1931 


PAST OFFICERS OF THE ILLINOIS STATE ACADEMY OF SCIENCE 


ORGANIZATION MEETING, SPRINGFIELD, Dec. 7, 1907. 
Chairman, U. 8S. Grant, Northwestern University, Evanston. 
Secretary, A. R. Croox, State Museum, Sprin d. 





FIRST MEETING, Decatur, Feb. 22, 23, 1908. 
President, T. C. CHAMBERLIN, University of Chicago. 
Vice-President, Henry Crew, Northwestern University, Evanston. 
Secretary, A. R. Crook, State Museum, Springfield. 
Treasurer, J. C. HESSLER, James Millikin University, Decatur. 


SECOND MEETING, SPRINGFIELD, Feb. 20, 1909. 
President, T. C. CHAMBERLIN, University of Chicago. 
Vice- wn a Yep Henry Crew, Northwestern University, Evanston. 
Secretary, A. R. Crook, State Museum, Springfield. 
Treasurer, J. C. HESSLER, James Millikin University, Decatur. 


THIRD MEETING, Ursana, Feb. 18, 1910. 
President, S. A. Forses, University of Illinois, Urbana. 
Vice-Pre: sident, . - M. CouuTEr, University ‘of Chicago. : 
Secretary, A. R. Crook, State Museum, Springfield. 
Treasurer, J. Cc. HeESSLER, James Millikin PUniversity, Decatur. 


FOURTH MEETING, Cuicaco, Feb. 17, 18, 1911. 
President, JoHN M. Covu.tter, University of Chicago. 
Vice-President, .* 0. GRAHAM, Illinois Wesleyan University. 
Secretary, A. R. Crook, State Museum, Springfield. 
Treasurer, J. Cc. HESSLER, James Millikin University, Decatur. 


FIFTH MEETING, BLOoMINGTON, Feb. 23, 24, 1912. 
President, W. A. Norges, University of Illinois, Urbana. 
Vice-President, J. C. UppeN, University of Texas. 
Secretary, FRANK C. Baker, Chicago pontuey of Science. 
Treasurer, J. C. HESSLER, James Millikin University, Decatur. 


SIXTH MEETING, Peoria, Feb. 21, 22, 1913. 
President, Henry Crew, Northwestern University, Evanston. 
Vice-President, A. R. Crook, State Museum, Springfield. 
ecretary, OTIS W. CALDWBLL, University of Chicago. 
reasurer, J. C. HeSSLER, James Millikin University, Decatur. 


SEVENTH MEETING, Evanston, Feb. 20, 21, 1914. 
President, FRaNK W. DeWo tr, State Geological Survey, Urbana. 
Vice-President, H. S. Perpoon, Lake View High School, Chicago. 
Secretary, E. N. TRANSEAU, State Normal School, Charleston. 
Treasurer, J. C. HESSLER, James Millikin University, Decatur. 


EIGHTH MEETING, Sprineriptp, Feb. 19, 20, 1915. 
President, A. R. caoee, + ne Museum, Springfield. 
Vice-President, U. 8. Northwestern University, Evanston. 
Secretary, B. N. ‘eainane: State Normal School, Charleston. 
Treasurer, J. C. HESSLER, James Millikin University, Decatur. 


NINTH MEETING, Urpana, Feb. 18, 19, 1916. 
President, U. S. GRANT, Northwestern University, Evanston. 
Vice-President, E. W. WASHBURN, University of Illinois, Urbana. 
Secretary, A. R. Crook, State Museum, Springfield. 
Treasurer, H. S. Pepoon, Lake View High School, Chicago. 


TENTH MEETING, GALEssureG, Feb. 23, 24, 1917. 
President, WILLIAM TRELEASE, University of Illinois, Urbana. 
Vice- President, H. B. GRIFFITH, Knox College, Galesburg. 
Secretary, J. bh. Pricer, State Normal Foe spp oe gn Normal. 
Treasurer, H. 8. PEPOON, Lake View High School, saaaeee 
Librarian, A. R. Crook, ‘State Museum, Springfield 


ELEVENTH MEETING, Jouingtr, Feb. 22, 23, 1918. 
President, J. C. Hesster, James Millikin University, Decatur. 

Vice-President JAMES H. Frariss, Joliet. 

Secretary, J a Pricer, State Normal University, Normal. 

Treasurer, Tr. HANKINSON, State Normal acoew Charleston. 

Librarian, A. R. Crook, State Museum, Springfield 
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TWELFTH MEETING, JACKSONVILLE, March 21, 22, 1919. 


THIRTEENTH MEETING, Danvitize, Feb. 20, 21, 1920. 


FOURTEENTH MEETING, CarponpaLe, April 29, 30, 1921. 


FIFTEENTH MEETING, Rockrorp, April 27, 28, 29, 1922. 


ft SIXTEENTH MEETING, GatesBurc, May 3, 4, 5, 1923. 


SEVENTEENTH MEETING, Eten, May 1, 2, 3, 1924. 


NINETEENTH MEETING, Harrissoure, April 30, May 1, 1926. 


We TWENTIETH MERTING, Jouigt, Apil 29, 30, 1927. 


TWENTY-FIRST MEETING, BLooMINcTON-NorRMAL, May 4, 5, 1928. 


Transactions of the Illinois State Academy of Science 


President, R. D. SaLisBury, University of Chicago. 
Vice-President, IsaBeL S. Smitu, Illinois College, Jacksonville. 
Secretary, J. L. Pricer, State Normal University, Normal. 
Treasurer, T. L. HANKINSON, State Normal School, Charleston. 
Librarian, A. R. Croox, State Museum, Springfield. 






President, Henry B. Ward, University of Illinois, Urbana. 
Vice-President, Gro. D. Futter, University of Chicago. 
Secretary, J. ie Pricer, State Normal University, Normal. 
Treasurer, W. G. WATERMAN, Northwestern University, Evanston. 
Librarian, A. R. Crook, State Museum, Springfield. 


President, Henry C. Cowes, University of Chicago. 
Vice-President, Cuas. T. Knipp, University of Illinois, Urbana. 
Secretary, J. A Pricer, State Normal University, Normal. 
Treasurer, W. G. WATERMAN, Northwestern University, Evanston. 
Librarian, A. R. Crook, State Museum, Springfield. 






President, Cuas. T. Knipp, University of Illinois, Urbana. 
Vice-President, Miss RuTH MARSHALL, Rockford College, Rockford. 
Secretary, C. Frank Puipps, State Teachers’ Colle e, DeKalb. 
Treasurer, WM. F. ScHULz, University of Illinois, Urbana. 
Librarian, A. R. Croox, State Museum, Springfield. 


President, W. S. BayLey, nary, 4 of Illionis, Urbana. 
Vice-President, W. G. WaTeRMAN, Northwestern University, Evanston. 
Secretary, C. FRANK PuHIpps, State Teachers’ Coles DeKalb. 
Treasurer, WM. F. ScHuuz, University of Illinois, Urbana. 

Librarian, A. R. Crook, State Museum, Springfield. 


President, W. G. WaTPRMAN, Northwestern University, Evanston. 
Vice-President, H. J. Van CLBave, University of Illinois, Urbana. 
Secretary, C. Frank PuHIpps, State Teachers’ College, DeKalb. 
Treasurer, WM. F. ScHULZz, University of Illinois, Urbana. 
Librarian, A. R. Crook, State Museum, Springfield. 





BIGHTEENTH MEETING, SPRINGFIELD, Feb. 20, 21, 1925. 


President, W. G. Bain, St. John’s Hospital, Springfield. 

First Vice-President, GC. H. SmitH, Hyde Park High School, Chicago. 
Second Vice-President, R. C. LANPHIER, Springfield. 

Secretary, C. FRANK Puipps, State Teachers’ College, DeKalb. 
Treasurer, W. B. McDoUGALL, University of Illinois, Urbana. 
Librarian, A. R. Crook, State Museum, Springfield. 


President, STUART WELLER, University of Chicago, Chicago. 

First Vice-President, ELEANOR C. SMITH, Pnglewood High School, Chicago. 

wera? a CLARENCE BONNELL, Harrisburg Township High School, 
arrisburg. 

Secretary, C. Feanx /Puipps, State Teachers’ College, DeKalb. 

Treasurer, W. B. McDovuGALL, University of Illinois, Urbana. 

Librarian, A. R. Crook, State Museum, Springfield. 


President, WILLARD N. CLutTsE, Editor, American Botanist, Joliet. 

First Vice-President, Mary M. StTeacatui, Southern Illinois State Teachers’ Col- 
lege, Carbondale. 

Second Vice-President, C. E. Spicer, Joliet High School, Joliet. 

Secretary, LygELu J. TuHomas, University of Illinois, Urbana. 

Treasurer, W. B. McDovuGatL, University of Illinois, Urbana. 

Librarian, A. R. Croox, State Museum, Springfield. 





President, H. J. VAN CLEAVE, University of Illinois, Urbana. 
First Vice-President, C. FRANK PuiIpps, State Teachers’ College, DeKalb. 
Second Vice-President, R. H. LInxrns, Illinois State Normal ‘Guiversity, Normal. 
Secretary, LYELL J. THomas, University of Illinois, Urbana. 

Treasurer, Guo. D, FULLER, University of Chicago, Chicago. 

Librarian, A. R. Croox, State Museum, Springfield. 


Past Officers of the Academy, 1907-1931 


TWENTY-SECOND MEETING, Macoms, May 3, 4, 1929. 


President, CLARENCE BONNELL, Harrisburg i owe High School, Harrisburg. 
First Vice-President, R. H. Linxtns, Illinois State Normal University, Normal. 


Second Vice-President, Funp H. Currens, Western Illinois State Teachers’ Col- 
lege, Macomb. 


Secretary, LygLu J. THomas, University of Illinois, Urbana. 
Treasurer, Geo. D. FuLuer, University of Chicago, Chicago. 
Librarian, A. R. Croox, State Museum, Springfield. 


TWENTY-THIRD MEETING, Ursana, May 2, 3, 1930. 


President, M. M. LeicutTon, State Geological Survey, Urbana. 

First Vice-President, Frep R. Jevuirr, Daily Register-Mail, Galesburg. 
Second Vice-President, T. H. Faison, State Natural History Survey, Urbana. 
Secretary, A. C. WALTON, Knox College, Galesburg. 

Treasurer, Geo. D. FULLER, University of Chicago, Chicago. 

librarian, A. R. Crook, State Museum, Springfield. 


TWENTY-FOURTH MEETING, Peoria, May 8, 9, 1931. 
President, Frep R. Jetuirr, The Daily Register-Mail, Galesburg. 
First Vice-President, WILLIAM P. Hayes, University of Illinois, Urbana. 
Second Vice-President, ARTHUR L. EpsTeIn, Peoria High School, Peoria 
Secretary, F. M. Fryxg_u, Augustana College, Rock Island. 
Treasurer, Gro. D. FuLLEer, University of Chicago, Chicago. 
Librarian, A. R. Crook, State Museum, Springfield. (Deceased.) 
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LIST OF MEMBERS 


OF THE 
ILLINOIS STATE ACADEMY OF SCIENCE 


Note—The names of charter members are starred; names in black-faced type 
indicate membership in the American Association for the Advancement of Science. 
Numerals in parenthesis after each member indicate the date of joining the Acad- 
emy. Errors or changes in this list should be reported to the Secretary. 


LIFE MEMBERS 


Allee, W. C., Ph. D., University of Chicago, Chicago, Ill. (Zoology.) —, 

sAtwell, Chas. B., M. Ph., 545 Post St., San Francisco, Cal. (Botany.) (1908.) 

*Bain, Walter G., M. D., &t. John’s Hospital, Springfield, Ill. (Bacteriology.) (1908.) 

*Baker, Frank as 7 University of Illinois, Urbana, Ill. (Zoology.) (1908. 

*Barnes, R. M., B., Lacon, Ill. (Zoology.) (1908. 

*Bartow, Rema. Ph D., Univ. of Iowa, Iowa City, Iowa. (Chemistry.) (1908.) 

ae acy Wm., Madison and San@ Sts., Waukegan, Ill. (Anthropology.) 
(1908. 

*Bayley, W. S., Ph. D., ———— of Illinois, Urbana, Ill. (Geology.) (1908.) 

*Betten, Cornelius, Ph. Cornell University, Ithaca, N. Y. (Biology.) (1908.) 

Blair, ad Constance, Pans D., 1011 Grove St., Evanston, Ill. (Botany, Zoology.) 
(1926 


) 
“aa A .V., B. S., Homer Laughlin China Co., Newell, W. Va. (Ceramics.) 
Bliss, bey’ Ames, Ph. D., 5625 Kenwood Ave., Chicago, Ill. (Mathematics.) 
(192 


*Carman, Albert P., Ph. D., University of Illinois, Urbana, Ill. (Physics.) (1908.) 
“Corey” Chas. K., D. D., 10920 S. Hoyne Ave., Chicago, Ill. (Ornithology.) 
19 
Chamberlain, C. + University of Chicago, Chicago, Ill. (Botany.) (1911.) 
Child, C. M., Ph. Wharvecsiey of Chicago, Chicago, IIl. ~* Zoology.) (1910.) 
*Clawson, A. Ss B. vf Dept. of Agriculture, Washington, D. C. ( Biology.) (1908.) 
*Cowles, H. C., Ph. D.. University of Chicago, Chicago, Ill. (Botany.) (1908.) 
*Crew, Henry, Ph. D., Northwestern University, Evanston, Ill. (Physics.) (1908.) 
*Davis, J. J., B. S., igi University, Lafayette, Ind. (Entomology.) (1908.) 


*Deal, Don W., M. D., Leland Office Bidg., Springfield, Ill. (Medicine.) (1908.) 
Ekblaw, George Elbert, Ph. D., State Geological Survey, Urbana, Ill. (Geology.) 
*Ekblaw, W. E., Ph. Pr Clark University, Worcester, Mass. (Geology.) (1908.) 
*Ewing, H. E., Ph. U. S. Nat. Museum, Washington, D. C. (Biology.) (1908.) 
*Farrington, O. C., Pr D., Field Museum, Chicago, Ill. (Mineralogy.) (1908.) 
*Fischer, C. E. M., M. D., 25 E. Washington St., Chicago, Ill. (Medicine.) (1908.) 


Nader eae: Ass’t Curator, State Museum, Springfield, Ill. (General Interest.) 


Fuller, Geo. D., Ph. D., University of Chicago, Chicago, Ill. (Botany.) (1912.) 
bac ee C., Ph. D., State Agricultural College, Manhattan, Kan. (Botany.) 
*Gerhard, Wm .J., M. A., Field Museum, Chicago, Ill. (Zoology.) (1908 
*Grant, U. S., Ph. D., Northwestern University, Evanston, IIl. (Geology) afiee*.) 
*Guriey, Wm. F. E., 6151 University Ave., Chicago, Ill. (Paleontology.) 8.) 

Hagler, E. E., M. D., Capitol Ave. and Fourth St., Springfield, Ill. Grates (1910. 
*Hale, John A; M. D., 117% W. Ninth St., Los Angeles, Calif. (Medicine.) (1908.) 
*Hankinson, Thos. ts B. S., State Normal College, Ypsilanti, Mich. (Zoology.) 


(1908.) 
*Hawthorne, W. C., M. S., Crane Junior College, Chicago, Ill. (Physics.) (1908.) 
*Hessler, J. C.. Ph. D., Knox er Galesburg, III. (Chemistry.) 4 
“ene F., Ph. D., LL. , 617 Library Place, Evanston, Ill. (Mathematics.) 
*Hoskins, William, ¢ Sixth Ave., La Grange, Til. (Chemistry.) (1908.) 
*Hottes, C. F., p> S iguniversity of Illinois, Urbana, Ill. (Botany.) (1908.) 
Hudelson, C. W., 206 S. Main St., Normal, Ill. (Agriculture.) (1921.) 
*Hunt, Robert |., Paty Ill. (Soils.) (1908.) 


*Hutton, J. Gladden, M. S., State College, Brookings, S. D. (Agronomy.) (1908.) 
soreank. — O., Ph. D., University of Chicago, Chicago, Ill. (Bacteriology.) 
*Kneale, Elmer J., Illinois State Register, Springfield, Ill. (Astronomy.) (1908.) 
*Knipp, Charlies T., Ph. D., University of Illinois, Urbana, Ill. (Phyics.) (1908.) 
Kuntz, Jacob, Ph. "he B ig oped of Illinois, Urbana, Ill. (Physics.) (191 


919.) 
(Paleontology.) (1908.) 


*Langford, George, B. S., McKenna Process Co., Joliet, Ill. 
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Sellmeyer, B. L., A. M., , Loyola University, Chicago, Ill. (Biology.) (1931.) 
Sewa Phillip F., 2007 sth Tat. Rock Island, Ill. (Geology.) (1930. 
Shalkhauser, E. G. at 147 Cooper Ave., Peoria, Ill. (Radio Engineering.) (oe) 
Shallee, Roy M., M. , Western Illinois State ‘Teachers’ College, Macomb, Ill 
(Botany, Oriithoiogy:) » (192! 
Shamel, Charlies H., Ph. D., 202 Massachusetts Ave., N. E., Washington, D. C. 


ee Tasiotie En; pessing-) *(1921. 

Shank, 718 S. Normal, Carbondale, Ill. caonsrenky-) (1924.) 

Shaw, F er roi yas 8 Avrethodint Hospital, Peoria, lll. (Chemistry.) 1530). 

Shepard, F. P., Ph % , University of Illinois, Urbana, Ill. (Geology.) (1930 

Shepherd, V. D., B. rd., 320 LF Nebraska St., Peoria, Ill. (General Science.) 1930.) 

mney wt a B. Ed., M. A., Mid- Pacific Institute, Honolulu, Hawaii. (Zool- 
ogy 

Shields, H. P., 522 6 Peoria, Ill. (General Science.) (1930.) 

sree Nathan Wetheril, Ph s , University of Chicago, Chicago, Ill. (Biochem- 
stry. 

OT eee oak Ph. D., University of Chicago, Chicago, Ill. (Botany, Plant Phys- 
ology. , 

Siebel, Emil A., 8 Dearborn St., Chicago, IIl. Grete, Damm moa (1931.) 

Simer, Dorr M., B. E@., 1437 Lunt Ave., Chicago, Ill. (Chemistry.) (1928.) 

Simer, Parke H., Ph. D., 303 EB. Graham, Bloomington fit’ (Zoology.) (1929.) 

Simon, Clarence T. Ph. D., Northwestern University, Evanston, Ill. (Speech 


Simonds, Ossian Scie 1101 Buena Ave., Chicago, Ill. (Botany.) (1920.) 
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Simons, Etoile B., Ph. D., 2721 EB. 75th Place, Chicago, Ill. (Botany.) (1920.) 
Simpson, Lowell V., A. M., Augustana College, Rock Island, Ill. (Psychology.) 


(1931. 
Simpson, Violet tayo 368 W. Lampkins, Galesburg, Ill. (Home Economics, 
M. D., University of Illinois, Medical School, Chicago, III. 


¥ Aurora College, Aurora, Ill, (Chemistry.) (1931.) 
Sleight, Virgil G., M. S., 9 College Campus, Lake Forest, Ill. (Geology.) (1930.) 
Slichenmeyer, H. L., B. S., B. Hd., Bloomington High School, Bloomington, 
(Comiatry,) (1930.) 
Smetters, Gar . A., 5836 Drexel Ave., Chicago, Ill. (Zoology.) (1921.) 
ers. Salaael T., B. S., C. E., 1550 E. 6ist St., Chicago, Ill. (Engineering.) 


smisiott, Walter, 5008 Eddy St., Chicago, Ill. (Geomaistry.) (1928.) 
pa Arthur B., B. S., Automatic Electric Co., Chicago, Ill. (Telephony.) (1920.) 
ith, Arthur L., B. we Eureka, Ill. (Biology.) (1927.) 
Clarence R., M. , Aurora College, Aurora, Ill. (Physics) (1921.) 
Erman §., B. 8., Barri ngton, Ill. (Nature Study.) (1928.) 
» George H., a D., 1925 Central Ave., Indianspolia, Ind. (Botany.) (1921.) 
paleo Ph. » 6783 Chappell Ave., Chicag Til. (Zoology. (1921.) 
N., B. 8., es No. 9, Rockford, Tl (Botany.) (193 
Sortnteasene University, Evanston, Il. no sics.) (1336.) 
4 102 E. Cherry, Normal, Ill. (Biology, Chemistry.) (1930.) 
, Illinois State Normal University, Normal, Ill. (Physics.) (1931.) 
159 N. State St., Chicago, Ill. (Anthropology.) (1931.) 
— Raymond's. Ph. D., University of Illinois, Urbana, Ill. (Chemistry, Physics 


smithies, tise M. D., Se. D., 920 N. Michigan Ave., Chicago, Ill. (Biology, Phys- 
cs. 

Sneller, Charlies D., M. D., 319 Jefferson Bldg., Peoria, Ill. gph Meentotony-) (1930.) 
Snider, Alvin = M. D., Blue Island, Ill. (Medicine.) (192 

Snider, H. J., S., University of Illinois, Urbana, Ill. (Soils. Agricslture.) (1921.) 
Solheim, Wiihetm 6.3 Ph. D., University of ool, Beam (Botany.) (1927. 

Sommer, Joseph B., Se *eoeta High Schoo fang! = Th. (Biology.) (192 
Sonnenschein, Robert, i ‘ 4 4518 Woodlawn A’ Chicago, Ill. Gfedicine,)” <1920.) 
Sotier, Alfred L., neg , 550 Pine St., Chillicothe, on. wee (1931.) 
Spencer, E. R., Ph. , Lebanon, Il, (Plant Pathology.) 1930.) 

Spero ae M., "Room 400, Natural History Blidg., Crbena, Ill. (Botany.) 


Spooner, Charles S., M. A., 1436 Seventh St., Charleston, Ill. (Zoology.) (1920.) 
Srna aoe L., A. M., Alderson Junior College, Alderson, W. Va. (Botany.) 


Stabin, George W., M. D., First National Bank Blidg., Springfield, Ill. (Medicine.) 


Stage, James F., dd mena St., Alton, Ill. (General Science.) (193 

Stanislaus, Sister M., a 118 N. Central Ave., Chicago, IIl. (iclogy:) (1931.) 
field, John, Ph. a} “W. Illinois St., Urbana, Til. (Geology.) (1924.) 

Stark, John T., Ph. Ro “900 Greenwood Biva., Evanston, Ill. (Geology.) (1925.) 

Stauffer, Andrew, M. s., 680 Prairie Ave., Glen Ellyn, ll. aT (1928.) 

Steagali, Mary M., Ph. D., 808 S. Illinois Ave., Carbondale, Ill. (Botany.) (1921.) 

ro J. Ph. G., R. P., Box 9112, Bloomfield, Pittsburg, Pa. (Medicine.) 


Stein, Hilda Anna, B Southern Illinois State Teachers’ College, Carbondale, 
Ill. (Zoology.) Cigae.y 

Stelthaus, Arthur H., Ph. D., 5315 Drexel Ave., Chicago, Ill. (Zoology.) (1930.) 
Stephens, M. H., 237 W. Gift Peoria, Ill. (Chemistry.) 1931. 

Stericker, George B., M. , First National Bank Bldg., Springfield, Ill. (Medicine.) 


Stevens, Frank L., Ph. — Bes S. Coler Ave., Urbana, Ill. (Plant Pathology.) (1914.) 
Stieglitz, Julius Ph. Se., Chem. dD, University of Chicago, Chicago, Ill. 
Chemistry.” } Cast, * 
Stillians, Arthur Ww. M. D., 911 EB. 50th St., Chicago, Ill. (Medicine.) (1921.) 
Gilbert = ‘M. F es State Department of Agriculture, Sacramento, Calif. 














Giiek D., Eastern Illinois State Teachers’ College, Charleston, Ill. 
, M. 8., Eastern Illinois State Teachers’ College, Charleston, 
Botany. ee (1924.) 
Strohecker, Mae, B. S., 409 S. Church, Gibson City, Ill. (Biolo y) (1931.) 
Strong, Harriett, M. S., 702 Maple Ave., Downers Grove, Ill. iology.) syest.) 
4481 Sheridan Ave., Detroit, Mich. (Physics) (1921.) 
og Sug 'B. Ead., Pittsburg, Il. (Zoology.) (1927.) 
Ph. D., University of Illinois, Urbana, Ill. (Gocteay) _.< 
. 8, M D., Cor. Main and Walnut Sts., Harrisburg, Ill. (Me lene) d921.) 
Swanberg, Harold, M. e. 510 Maine St., Quincy, Il. (Medicine.) (1930 
oo Roy M., * Little York, tH. (Geology.) (1930.) 
Swanson, A M., M. OM D., 503 7th St., Rockford, Ill. (Medicine.) (1931.) 
Swanson, Caroline He 'B. s., 7816 Cregier Ave., Chicago, Til. ewe sg (1930.) 
Sweet, Donald H., A. B., B. S., LL. B., 10 S. LaSalle St., Chicago, Ill. (Physics.) 


Swope, Gladys, B s., 2 - Wabash Ave., Chicago, Ill. (Chemistry.) (1930.) 
Sylvester, Frank M., "M. , 1135 Madison ‘Bt. Oak Park, Ill. (Anthropology. (1931.) 
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Symons, George E., M. S., State Water Survey, Urbana, Ill. (Chemistry, Bacteri- 
ology.) (1931.) 


T 


Tanner, ag W., Ph. D., University of Illinois, Urbana, Ill. (Bacteriology.) (1931.) 
Tanner, W. Lee ‘Panasoffkee, Fla. (Chemistry.) (1930. 

Tauber, Oscar E., Main St., Decatur, Ill. (Biology.) (1930.) 

Taylor, Alice sceuteten 6241 N. Winthrop Ave., Chicago, Ill. (Geology.) (1929.) 
Taylor, David O., B. S., 6241 N. Winthrop Ave., Chicago, Ill. (Geology.) (1929.) 
Terwilliger, George L., B. Ed., 330 College Ave., DeKalb, Ill. (Biology.) (1926.) 
Tousen) Heinrich, M. D., Boyce Thompson Institute, Yonkers, N. Y. (Botany.) 


Thayer, Thomas P., A. B., 1812 Hinman Ave., Evanston, Ill. (Geology.) (1930.) 
valet) Garrett W., Ph. D., Monmouth College, Monmouth, Ill. (Chemistry.) 
Thomas, “Gertrude M., ies N. Court St., Rockford, Ill. (Biology.) (1924.) 

Thomas, tytaes)” Ph. ,» University of Illinois, Urbana, Ill. (Zoology, Parasitol- 

ogy. 
bee ca Clem O., A. School -< Education, University of Chicago, Chicago, 
(Zoology, Beycholoky, (1931.) 

Suemmeen David H., Ph. D., Natural History Survey, Urbana, Ill. (Biology.) Gos} 
Thoveouy”’ H. H., M. &., University of Illinois, Urbana, Ill. (Plant Pathology. 


Thurlimann, Leota, 5143 Kenwood Ave., Chicago, Ill (General Science.) (1921.) 
Thurston, Fredus A., D. D. S., 1361 E. 57th St., Chicago, Ill. (Medicine.) (1921.) 
bid 7h) L. Hanford, Ph. D., Ohio State University, Columbus, Ohio. (Botany.) 


Tilbury. Wy, G., 310 S. Race St., Urbana, Ill. (Biology.) (1929.) 

Tillman, Arthur G., Ph: D., Western Illinois State Teachers’ College, Macomb, IIl. 
(Geography, Geology.) (1929.) 

Tjaden, John C., R. R. 7, Peoria, Ill. (Geology.) (1931.) 

Townsend, Lee H., B. S., University of Illinois, Urbana, Ill. (Entomology.) (1930.) 

Townonly M. T., Ph. D., Illinois Wesleyan University, Bloomington, Ill. (Zoology.) 


Townsley, Fred, B. A., James Millikin University, Decatur, Ill. (General Science.) 


Tracy, Barbara, M. A., 900 S. 5th St., Springfield, Ill. (Biology.) (1930.) 

Trieschmann, J. E., A. M., 15535 Myrtle Ave., Harvey, Ill. (Chemistry.) (1931.) 

Trimble, O. C., Bradley Ty he gg Institute, Peoria, Ill. (Psychology.) (1930.) 

Tubbs, F. D., 809 W. California St., Urbana, IIl. (Geology.) (1930. 

Tumpeer, tsidor aes] a M., M. dD. "310 S. Michigan Ave., Chicago, Ill. (Biology, 
Medicine.) “ee 

Tunnicliff, Ruth, M. db. 637 S. Wood St., Chicago, Ill. (Medicine.) (1928.) 

Turner, Lewis M., M. S., University of ‘Arkansas, Fayetteville, Ark. (Botany.) (1925.) 

Turrell, F. Be B. = Sorento, Ill. (Biology.) (1930. 

bei tg ee - E., University of Illinois, Urbana, Ill. (Physics, Electrical 

sate nt Te ES (isd0') 
Tyler, Rayen W., M. A., 705 W. Nevada St., Urbana, Ill. (Physics.) (1928.) 


U 


Ulrich, Katharine, Ph. D., 305 N. Oak Park Ave., Oak Park, Ill. (Geology, Botany, 
Geography.) (1921.) 


Vv 


Van Buren, Bruce, As B., 508 15th Ave., Moline, Ill. (Geology.) (1930 
ven On Arthur, LL. B., 817 E. 46th St., Chicago, ll. (Physics, PR cuaistials 
1 


Van Hoosen, wotodnge % D., 25 E. Washington St., Chicago, Ill. (Medicine.) (1927.) 

van tits Francis M., Ph. ’D., Colorado School of Mines, Golden, Colo. (Geology.) 
1 

Van Veizer, C. A., Ph. D., Carthage College, Carthage, Ill. (Mathematics, Physics, 
Astronomy.) 

Verda, D. Joseph, A. M., 403 Natural History Bldg., Urbana, Ill. (Zoology.) (1930.) 

Vestal, A. G., Ph. D., University of Illinois, Urbana, Ill. (Ecology.) (1910. 

Victor, sonnet Cc. S. C., 1110 Noble St., Chicago, Ill. (Mineralogy.) (1931.) 

Voss, John, B. Ed., 200 Dixon Ave., Peoria, Ill. (Biology.) (1928.) 

Vraz, Victor E., M. B. A., School of Business Administration, University of Texas, 
Austin, Texas. (Economics. ) (1930.) 


Ww 
Waggoner, rg te D., 7 D., 318 Sherman Ave., Macomb, Ill. (Biology.) (1929.) 
wee Te “9 M. D , 30 N. Michigan Ave., "Box 2, Chicago, Ill. (Astronomy.) 
(1930. 
Wagner, H. A., E. M., = ey b A ie Ave., Chicago, Ill. (Chemistry.) (1931.) 
Weanesi sears dee , Jr. * 
1931. 


ermitage Ave., Chicago, Ill. (Geology.) 
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Walcott, Albert J., Ph. D., Northwestern University, Evanston, Ill. (Mineralogy.) 


Walker, William H., M. D., University of Illinois, A a of Medicine, 1817 W. 
Polk St., Chicago, Ill. (Biology, Chemistry.) (192 

Walsh, John, Box 212, Galesburg, Ill. (Water PA mg (1921.) 

Walz, Louis G., A. M., meg University, Philadelphia, Pa. (Zoology.) (1930.) 

Wanless, Harold R., Ph. ,» University of Illinois, Urbana, Ill. (Geology.) (1924.) 

Wareteas) (isa0” M. Bb: 306 E. 43rd St., Chicago, ml. (Ornithology, Nature 

udy. 5 

Ward, Elizabeth Erb, M. S., 2314 Sherman Ave., Evanston, Ill. (Geology.) (1931.) 

Ward, areig103 B §S.., Northwestern University, Evanston, Ill. (Geography, Geol- 
ogy. . 

Warner, Glen W., M. A., set Calumet Ave., Chicago, Ill. (Physics.) (1927.) 

Waterman, Warren G., Ph. D., 2018 Orrington Ave., Bvanston, Ill. (Botany) Geee) 

Watson, 6 R., Ph. D., 708. S. Lincoln Ave., Urbana, Ill. (Physics.) (1909.) 

Watson, J +, 2316 W. 110th St., Chicago, Ill. (Astronomy, Chemistry.) (1930.) 


bales: «> eee S., M. S., Indiana St. and Adella Ave., Joliet, Ill. (Zoology, Botany.) 


Watson, Thomas A., 1156 N. Crawford Ave., oe Ill. (Psychology.) (1931.) 

Watt, a Goodfield, Ill. (Psychology.) (193 

Watts, J. T., Box _ 15, Oak Park, Iil. P) ~~ (1930.) 

wok Anna, A. 6620 Yale Ave., Chicago, Ill. (Botany.) (1927.) 

Way, Harold E., M = 284 N. Academy, Galesburg, Ill. (Physics.) (1929.) 

Weatherwax, Paul, Ph. D., 416 S. Dunn St., Bloomington, Ind. (Botany.) (1928.) 

oo Soot iag)” M. D., Rush Medical College, Chicago, Ill. (Medicine, Bacteri- 
ology. 4 

Wena) C., Ph. D., Westinghouse Electric Co., Pittsburg, Pa. (Chemistry.) 


Weckel, Ada Louise, M. S., 437 Erie St., Oak Park, Ill. (Zoology.) (1917.) 
Weese, Asa O., Ph. D., University of Oklahoma, Norman, Okla. (Animal Ecology.) 


weneresl) W., B. S., L. S. D., 857 Greenwood Ave., Glencoe, Ill. (Biochemistry.) 

Welch, Winona H., Ph. D., DePauw University, Greencastle, Ind. (Botany.) (1930.) 

Weller, J. Marvin, Ph. D., State Geological Survey, Urbana. (Geology.) (1926.) 

Wentworth, Edward N., M. S., Armour’s Bureau of Agricultural Research and 
Economics, Chicago, Ill. (Genetics, Economics.) (1922.) 

Wenzelmann, Gus &., S S. Cedar St., Galesburg, Ill. Therapy.) (1928.) 

Werckle, Carol A., 222 N Garfield, Peoria, Ill. (Physics.) 

Whipple, Mrs. eg wert) School, Galesburg, IIl. (Phyiice) oa? 

White, Florence, B 119 Dement, Dixon, Ill. (Biology.) (1927.) 

, President, James Millikin University, Decatur, Ill. (Psy- 


a pie 
White, J. Kay, ~~ Eger St., Milledgeville, Ill. (Geology.) (1926.) 
White, Louise V., , 3309 N. Madison St., Peoria, Ill. (Chemistry.) (1931.) 
Whitney, Worallo, Mik 5743 Dorchester Ave., Chicago, m (1910.) 
Wicker, Enos, 2831 8th ‘Ave., Moline, Ill. (Physics.) (1930. 
Wickwire, George C., M. S., University of Illinois, Urbana, ith. (Physiology.) (1927.) 
Wieman, Henry N., Ph. D., University of Chicago, Chicago, Ill. (Psychology.) 


Willian, E. H., Ph. D., 804 Michigan Ave., Urbana, Ill. (Physics.) (1925.) 
Wiiliams, Marian F. 14066 B. 56th St., Chicago, Ill. (Library Science.) (1929.) 
Williams, Pauline, B. S., 226 S. 19th St., Murphysboro, Ill. (Biology.) (1926.) 
Willier, Benjamin H., Ph. D.. University of Chicago, Chicago, Ill. ( ~ 3p ON mad 
Willman, H. B., Ph. D., 305 Ceramics Bidg., Urbana, Ill. (Geology.) eps 5.) 
Wilson, Albert H., = ES 41 S. 17th St., Richmond, Ind. (Botany.) (1928. 

Windoes, Fred C., , 2305 Hartrey ‘Ave., Evanston, Ill. (Physics.) 

Witt, J. C., Ph. D., Ae34 ‘Stony Island Ave, ‘Chicago, Ill, (Chemistry.) .) 
Witzmann, Edgar a Ph. D., University of Wisconsin, Madison, Wis. (Chemistry.) 


(1920.) 
Woodbury, William W., 711 N. Main St., Sandwich, Ill. (Physics.) (1931.) 
Woodrow, Herbert, Ph. D., University of Illinois, Urbana, Ill. (Psychology.) (1930.) 
Woods, Ruth, B. S., — High School, Springfield, Ill. (Botany.) 928.) 
Woetsar’ Cc. M., Ph. , University of Illinois, Urbana, Ill. (Plant Breeding.) 
Woodworth, M. E., Pittsfield, Ill. (Chemistry.) (1929.) 
Workman, LR E., M. Ai; State Geological Survey, Urbana, Ill. (Geology.) (1926.) 
Worsham, Walter B., B. A., 403 W. Monroe St., ee lll. (Physics.) (1924.) 
Wray, J. G., Bankers Bldg., Chicago, Ill. (Physics.) (1930.) 
Write) Frank, M. D., 55 EB. Washington St., Chicago, Ill. (Biological Chemistry. 


Wright, b K., B. Ed., Bloomington High School, Bloomington, Il. CBokaaty.) (1930.) 
Wright, Lorin =. B. ’s., 705 Darst St., Eureka, Ill. (Biology.) (1930.) 

Wright. Mrs. Maurie, M. A., Beloit College, Beloit, Wis. ( Botany.) 

Wright, Paul R., A. e care of Daily News, Chicago, Ill. (Geology.) 

Wynne, Ross B., B. A., 7355 Kenwood Ave., Chicago, Ill. (Botany.) (1920.) 


¥ 


Yingling, Hal C., M. Sc., Augustana College, Rock Island, Ill. (Biology.) (1930.) 
Tate _ F., '‘M. D., 1402 S. Grand Blvd., St. Louis, Mo. (Chemistry, Medicine.) 
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Young, Mrs, J. D., 
Cdoology.)” Géi1) 4% 


Ph. D., Southern Illinois Normal University, Carbondale, II. 
(Physics.) (1931.) 


S., Windermere Hotel, 56th and Cornell Ave., Chicago, Ill. 


z 


Zimmermann, Arnold A., D. Sc., University of _— College of Medicine, 1817 
W. Polk St., Chicago, Til. (Embryology.) (1931.) 


rime” Charlotte, M. A., 808 S. Illinois Ave., Carbondale, Ill. (Physics.) 


SCIENTIFIC SOCIETIES AFFILIATED WITH THE ACADEMY 


Botany Club of Joliet, Ill., care of H. V. Givens, Midland Ave. 

Chicago Academy of Science, Lincoln Park, Chicago, Ill. (1925.) 

Chicago Nature Study Club, 3842 Byron St, Chicago, Ill., care of Dr, H. 8S. 
Pepoon. (1927.) 

Illinois Association of Biology Teachers, Mary R. Barnest, Sec’y., Decatur 
High School, Decatur, Ill. (1928.) 

Illinois Association of Chemistry Teachers, Rosalie M. Parr, Sec’y., 321 Chem. 
Bldg., Urbana, Ill. (1928.) 

Illinois Nature Study Society of Elgin, Carl F. Gronemann, Pres., 310 N. 
Liberty St., Blgin, Ill. (1924.) 

Knox County Academy of Science, Galesburg, Ill., C. L. Furrow, Pres. (1923.) 

Normal Science Club, Illinois State Normal University, care of Bessie I. 
Hibarger, Treas., 200 W. Mulberry St., Normal, Ill. (1923.) 

Peoria Academy of Science, Arthur L. Epstein, Pres., Peoria, Ill. (1930.) 

Rockford Nature Study Society, care of Miss F. S. Dobson, 312 N. Avon St., 
Rockford, Ill. (1923.) 

Sigma Xi, University of Chicago Chapter, care of Geo. D. Fuller, University 
of Chicago, Chicago, Ill. (1925.) 

Sigma Xi, University of Illinois Chapter, Urbana, Ill. (1925.) 

Sigma ae eare of Prof. R. K. Carleton, Shurtleff College, Alton, 
Ill. (1929.) 

Southern Illinois Science Club, Southern Illinois State Teachers’ College, 
Carbondale, Ill. (1926.) 


Theta Chi Delta, Alpha Eta Chapter, Carthage College, Carthage, Ill. (Chem- 
istry) (1929). 


AFFILIATED HIGH SCHOOL SCIENCE CLUBS 


Amateur Burrough Club, Bloomington High School, Bloomington, Il]. (1931.) 

Arlington Heights Science Club, Arlington Heights, Ill. (1930.) 

Assisi Junior College, 303 Taylor St., Joliet, Ill, (1927.) 

Assumption Science Club, Assumption Township High School, Assumption, 
Il. (1931.) 4 

Atwood Science Club, Atwood, Ill. (1930.) 

Casey Science Club, Casey, Ill. (1931.) 

Champaign Science Club, Champaign, Ill. (1931.) 

Chemistry Club, Sienna High School, Chicago, Ill. (1931.) 

Carter H. Harrison Technical High School Biology Club, Chicago, Ill. (1930.) 

Danville Science Club, Danville High School, Danville, Ill. (1923.) 

Dixon High School, Biology Club, Dixon, Ill. 

Dupo Community High School Nature Club, Dupo, Ill. (1931.) 

East St. Louis High School, Chemistry Club, East St. Louis, Ill. (1930.) 

Edisonian Science Club, Henry, Ill. (1926.) 

Edisonian Science Club, Robinson, Ill. (1930.) 

Edisonian Science Club, Roosevelt Jr. High School, Rockford, Ill. (1930.) 

Edisonian Science Club, West Chicago Community High School, West Chi- 
cago, Ill. (1928.) 

Englewood Biology Club, Englewood High School, Chicago, Ill. (1925.) 

Faraday Science Club, Wendell Phillips Sr. High School, Chicago, Ill. (1930.) 

Franklin Science Club, Marion, Ill. (1931.) 





pn oo ee ee a ee. 


Libraries Receiving the Transactions, 1931 


Galesburg High School, Boys’ Science Club, Galesburg, Ill. (1922.) 

Geneseo Club, Geneseo Township High School, Geneseo, Ill. (1631.) 

Gibson City Science Club, Gibson City, Ill. (1931.) 

Gillespie High School Science Club, Gillespie, Ill. (1931.) 

Glenbard Science Club, Glenbard High School, Glen Ellyn, Ill. (1930.) 

Granite City Community High School, Chemistry Club, Granite City, Ill. 
(1930.) 

Granite City Community High School Vocational Science Club, Granite City, 
Ill. (1930.) 

Hall Township High School Science Club, Spring Valley, Ill. (1931.) 

Illinium Science Club, Paris High School, Paris, Ill. (1930.) 

Lincoln Chemistry Club, Lincoln Junior High School, Rockford, Ill. (1931.) 

Maine Chemistry Club, Des Plaines, Ill. (1930.) 

Metamora Township High School Chemistry Club, Metamora, Ill. (1931.) 

Modern Alchemists Club, Bloomington, Ill. (1930.) 

Mote Scientifique, Hononegah Community High School, Rockton, Ill. (1931.) 

Morgan Park High School Science Club, Chicago, Ill. (1930.) 

Mt. Pulaski Science Club, Pulaski Township High School, Mt. Pulaski, Ill. 
(1929.) 

Newman Township High School Science Club, “The Chem 12”, Newman, III. 
(19381.) 

New Trier Geology Club, New Trier High School, Winnetka, Ill. (1931.) 

New Trier Ornithology Club, New Trier High School, Winnetka, Ill. (1931.) 

Nokomis High School Science Club, Nokomis, Ill. (1930.) 

Parker Science Club, Parker Senior High School, Chicago, Ill. (1930.) 

Pasteur Chemistry Club, Robinson Township High School, Robinson, III. 
(1929.) 

Pekin High School Science Club, Pekin, Ill. (1931.) 

Peoria High School Science and Mathematics Club, Peoria, Ill. (1931.) 

Rockford Senior High School Biology Club, Rockford, Ill. (1930.) 

Rockford High School Chemistry Club, Rockford, Ill. (1930.) 

Rockford High School Psychology Club, Rockford, Ill. (1930.) 

Springfield High School Science Club, Springfield, Ill. (1931.) 

Sienna High School Science Club, 5600 Washington Blvd., Chicago, Ill. (1931.) 

iat cy | son) Science Club, University of Illinois High School, Urbana, 
Ill. (1930. 

Villa Grove High School Science Club, Villa Grove, Ill. (1930.) 

Volta Club, Visitation High School, 900 W. Garfield Blvd., Chicago, Il. 
(1931.) 

Warren Township High School Biology Club, Gurnee, Ill. (1930.) 

Watseka High School Science Club, Watseka, Ill. (1931.) 

Western Illinois State Teachers’ College Science Club, Macomb, Ill, (1931.) 


‘ 
LIBRARIES RECEIVING THE TRANSACTIONS, 1931 


Academy of Natural Science, Leen. ee Philadelphia, Pa. 
Antioch College, Yellow Springs, O 

Armour Institute of Technology, Chicago, Til. 

Augustana College, Rock Island, 

Bradley Polytechnic Institute, Peoria, Il. 

British Museum of Natural History, Cromwell Road, London, England. 
Brooklyn Botanic Gardens, Bronx Park, Brooklyn, N. Y. 

Butler University, Indianapolis, Ind. 

Carnegie Library, Pittsburgh, Pa. 

Carnegie Museum, Schenley Park, Pittsburgh, Pa. 

Carthage College, Carthage, Ill. 

Cleveland Museum of Natural History, ert Euclid Avenue, Cleveland, Ohio. 
Cleveland Public Library, Cleveland, Oh 

Colgate University, Hamilton, N. ¥: 

Colorado Scientific Society, Denver Public Library, Denver, Colo. 
Dartmouth ace ny Hanover, New Hampshire. 

Davenport Public Museum, Davenport, Ia. 

De Paul University, Chicago, Ill. 

Elmhurst College, jmhurst, Tl. 7 

Enoch Pratt Bayt a ; Baltimore, Md. 


Cdliege Gre arena ville, Ti. 
Illinois College, Jacksonville, Ill. 
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Illinois State Geological Survey, Urbana, IIl. 
Illinois State Library, Springfield, Ill. (3 copies.) 
Illinois State Natural History Survey, Urbana, IIl. 
Illinois Wesleyan University, Bloomington, III. 
Illinois Womans’ College (MacMurray College), Jacksonville, Ill. 
James Millikin University, Decatur, Ill. 

Kenyon College, Gambier, Ohio. 

Knox College, Galesburg, Ill. 

Lake Forest College, oo By Forest, Ill. 

Lewis Institute, Chicago, Ill. 

Lincoln College, Lincoln, Il. 

Los Angeles Museum, Los Angeles, Calif. 


. Louisiana State University (Hill Memorial Library), Baton Rouge, La. 


Loyola University, Chicago, Ill. 

Massachuetts Institute of Technology, Cambridge, Massachusetts. 
McKendree College, Lebanon, IIl. 

Missouri School of Mines, Rolla, Mo 

Monmouth College, Monmouth, IIL 

Mt. Morris College, Mt. Morris, Ill. 

Museum of Northern Arizona, Flagstaff, Ariz. 

Natural History Museum, San Diego, Calif. 

North Central College, Naperville, Ill. 

Northwestern University, Evanston, IIl. 

Ohio State Archeological and Historical Society, Columbus, Ohio. 
Ohio State University ong 4 Columbus, Ohio. 

Rockford College, Rockford, Ill 

Rosenwald Museum of Science and Industry, Chicago, Ill. 
Smithsonian Institution, Washington, D. C. 

St. Norbert’s College, West De Pere, Wis. 

St. Procopius College, Lisle, Ill. 

St. Viator College, Bourbonnais, Ill. 

Shurtleff College, Alton, Ill. 

State Teachers’ College, Bloomington, Ill. 

State Teachers’ College, Carbondale, Ill. 

State Teachers’ College, Charleston, IIl. 

State Teachers’ porn De Kalb, Ill. 

State Teachers’ llege, Macomb, Ill. 

Texas Christian Ry Fort ‘Worth, Tex. 

United States Geological Survey, Washington, D. C., 

University of Arkansas, Fayetteville, Ark. 

University of California, Berkeley, Calif. 

University of Chicago, nan gk - 

University of Illinois, Urbana, 

University of Michigan po needts Library), Ann Arbor, Mich. ; 
University of Nebraska, Lincoln, Neb. 

University of North Carolina (Department of Geology), Chapel Hill, N. C. 
University of Oklahoma, Norman, Okla. 

University of Texas, Austin, Tex. 

University of West Virginia, Morgantown, W. 

Vanderbilt University (Department of ere Ny “Nashville, Tenn. 
Western Reserve University, Cleveland, Ohio. 

Weston College, Weston, Mass. 

Wheaton College, Wheaton, Ill. 

Yale University (Department of Geology), New Haven, Conn. 
Yale University (Peabody Museum of Natural History), New Haven, Conn. 


EXCHANGE LIST OF OTHER STATE ACADEMIES 


Affiliated with the American Association for the Advancement of Science 


ALABAMA ACADEMY OF SCIENCE 

Secretary: J. L. Brakefield, Howard College, Birmingham, Ala. 
COLORADO-WYOMING ACADEMY OF SCIEN 

Secretary: J. Harlan Johnson, Colorado School of Mines, Golden, Colo. 
pe > ACADEMY OF SCIEN 


E 
eorge H. Bore Batre of Georgia, Athens, Ga. 
INDIANA ACADEMY OF SCIE 


Secretary: Ray C. ryeuae << University, Indianapolis, Ind. 
IOWA ACADEMY OF —_ CE 


Secretary: J. C. Gil can Iowa State College, Ames, Ia. 
KANSAS ACADEMY 4 SCIENCE 


Secretary: George E. Johnson, Kansas State Agriculture College, Manhattan, 


Kans. 
wa ACan et OF SCIENCE 


Sec M. Peter, go Experiment Station, Lexington, Ky. 
MARYLAND ‘ACADEMY OF SCIENC 


Secretary: DeWitt B. Lancaster, 608 Cathedral St., Baltimore, Md. 


, — AC ees 5 SC 


Secre h J. Young, Untvergity of Michigan, Ann Arbor, Mich. 
NEBRASKA AcADEaY OF SCIENCE * 


Sec runig, College of Saeetere, Lincoln, Nebr. 
NEW HAMPSHIRE, ACADEMY OF SCIE 


Secretary: George W. White, Grivenuity ‘a New Hampshire; Durham, N. H. 





Exchange List of Other State Academies 


NEW ORLEANS ACADEMY OF SCIENCES 
Secretary: Buchanan, Tulane ety. New Orleans, La. 
NORTH CAROLINA ACADEMY OF SCIE 


NCE 
Secretary: R. Totten, University of North Carolina, Chapel Hill, N. Car. 
NORTH DAKOTA ass OF SCIEN 


CE 
Secretary: G. Abbott, University of North Dakota, Grand Forks, N. Dak. 
OHIO ‘ACADEMY Gir SCIENCE 


illiam H. plezander, 5 BE. Broad St., Columbus, Ohio. 


Secretary: Herbert Patterson, Oklahoma A. and M. College, Stillwater, Okla. 
PENNSYLVANIA ACADEMY OF SCIENCE 

Secretary: T. L. Guyton, Pennsylvania Dept. of Agriculture, Harrisburg, Pa. 
ACADEMY OF SCIENCE OF ST. LOUIS 


Secretary: Alexander S. Langsdorf, Washington University, St. Louis, Mo. 
eee > CAROLINA ACADEMY OF SCIE 


cretary: G. C. Mance, re College, Rock Hill, S. Car. 
TENNESSEE ACADEMY OF SCIE 


E 
Secretary: John T. McGill Vonderpilt University, Nashville, Tenn. 
TEXAS ACADEMY OF SCIENCE 


Secretary: H. B. Parks, Houte iy Box 368, San Antonio, Tex. 
Mars Ce em OF SCIE 


L. Miller, py and Clay Sts., Richmond, Va. 
WEST VIRGINIA oe ‘OF SCIEN 


Cc 
Secretary: H. A. Davis, West Virginia University, Morgantown, W. Va. 
WISCONSIN. “ACADEMY OF SCIENCES, ARTS, AND LETTERS 


Secretary: Lowell B. Noland, University of Wisconsin, Madison, Wis. 
YOMING, see Colorado-Wyoming. 


NOTICE:—Exchanges from the above state academies should be 
addressed to THE LIBRARIAN, STATE MUSEUM, SPRINGFIELD, ILL. 




















